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VALVES 


Here’s why: The same “peak of perfection” performance 
so vital in the manufacture of Brimar “Trustworthy” 
valves is now embodied in the entire Brimar range. 


® Years of experience, new techniques, improved produc- 
tion methods, new and better assembly jigs, tighter con- 
trol of the composition of materials, and closer super- 
vision of vital processes have resulted in valves with 
more uniform characteristics, greater mechanical 
strength, and thus a higher standard of reliability ! 


® Remember, too—before they are carton-sealed, every 
Brimar valve has undergone 10 rigid factory tests to 
prove it 100% efficient—as good as a valve can be! 


® World-accepted Brimar American-types are readily re- 
placeable—so you can be sure of Service and 
quality second to none when you choose Brimar ! 
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Letters from Readers 


Sir, 

The greatest obstacle to 
the use of transistors by 
amateur constructors is lack 
of information. We do not 
know what types are avail- 
able, and we cannot get cir- 
cuit data for the types we 
do know. If we have a pro- 
ject which cannot be carried 
out with transistors from the 
data books of a few major 
suppliers, we may as well 
abandon it, although the 
types we need may be in 
stock in the next street. Just 
after the war, when the 
same situation prevailed in 
respect of tubes, “Radio and 
Electronics” did great work 
by publishing data sheets on 
the more important types. 
Could you not now do the 
same for semi conductors? 
Statistics of availability and 
price would also be helpful. 

Yours faithfully, 

J. ERIKSON. 

The Editor replies: Thank 
you very much for your let- 
ter. In all our locally pro- 
duced constructional articles 
we endeavour to utilize com- 
ponents which are readily 
available. Generally the in- 
formation on these items is 
also available either as data 


Head Office: 
Wellington. 


sheets or in data handbooks, 
which are usually available 
from the manufacturer, his 
representatives or the retail 
parts and bookshops. 

If, however, you have any 
difficulty, we may be able to 
help you further. 


Sir, 

Some years ago you 
printed a circuit for a 
Geiger Counter using 2 val- 
ves DL96 and DAF96 with 
a MX103 tube. 

I have one of these 
counters, but not in working 
order, and if possible would 
like the circuit, to enable 
me to get it working. One of 
your many readers may be 
able to help. 

Thanking you, 
In Anticipation, 
SL BOYD: 

We are endeavouring to 

obiain the information for 


you. —Kd. 


Sir, 

Recently I read in a Wel- 
lington newspaper of a dis- 
play of Radionic Therapeu- 
tic Apparatus here in this 
city. I was interested from 
a personal point of view as 
I recently visited a gentle- 
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man here who claims to 
have a Radionic treatment 
apparatus for which he 
makes some rather extra- 
vagant claims. I presume 
that Radionic Apparatus is 
usually used by  Physio- 
therapists. Could you oblige 
me with some information as 
to what type of ailments 
they are used for or where 
I can get some further in- 
formation along these lines. 
I realize that I could ask a 
doctor but feel that doctors 
are sometimes over conser- 
vative about some of these 
things. 
Sincerely, 
L. McANEKIN. 
Wellington. 


Sir, 

The apparatus you men- 
tion would appear to be of 
use primarily in the field of 
physiotherapy. It is not how- 
ever our function to recom- 
mend attendance upon col- 
our therapists or others who 
use elaborate panels and 
instruments. We are of the 
opinion that the use of elec- 
tronic equipment other than 
by medical practitioners and 
suitably qualified personnel 
may be dangerous. We 


‘ would strongly recommend 


consultation with a doctor. 
—KEd. 
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In recent years “R & E’s” 
editorial policy and con- 
tents have already reflec- 
ted new trends in elec- 
tronics. To complete this 


development “R&E” is. 


being restyled 
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Still Your Best Buy. 
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instructions . . 
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Telephones 


ELECTRA II 


Direct contact... 
. Field reports and queries . . 


Immediate 
. these — and 


a hundred and one other time-saving, money-saving factors 
have been made possible through the pioneering achieve- 
ments in two-way communication on the part of C.S. Today, 
C.S. equipment sets the standards of reliability upon which 


efficient communications are based. 


See ee ee ee eee eee 


AK1758 


ommunication P.O. Box 6040, Auckland, & at Wellington, 
ystems (N.Z.) Ltd. Christchurch, Dunedin and Hamilton. 5 

1 

Please post me your C.S. Catalogue of Radio Telephones. 1 

A 

INGUIN Gee ee Pe eet ces oc Boho ssa da pT ah os a 
t 

INGO CSS patente Neti ten acne cs te: ooneeee iter t ack 5 RER | 


oe ee ee eee eee ee ee ee ee ee es es ss es es sc 


4 


RADIO: & ) ELECTREEAL 


REVIEW 


Ist APRIL, 1964 


PHILIPS [10+]] AM 


transistor pack offers 
11 semiconductors of 
equipment-quality to replace 


350 different types 


puiuips MINIWATT ||0+l] transistorpack 


e@ cuts down stock investments 

@ simplifies type selection 

® improves quality and efficiency 
in AM-radio servicing 


It's “it”! Just one flat pocket-sized pack with 10 
transistors + 1 diode to fit practically any AM- 
renewal job. 

Simply slide the cover for at-a-glance determination 
of the right replacement. All 11 types are carefully 
selected, fast-moving and tuned to daily workshop 
practice. Their original equipment-quality ensures 
uniformity in characteristics. 


Free with every paiies MINIWATT [I0+]] transistorpack a 
full 68-page booklet with complete technical data 
and usefull diagrams. Contains also an extensive 
interchangeability guide for over 1800 types. 


P+Holele f PsSie Ewe EeG TeReb CoA k 


P.O. Box 5124, Auckland © 


INDUSTRIES 
Box 2097, Wellington 


pups MINIWATT (l0+1] 


OC44, OC45, OC71, 
2x OC72,2 x OC7/4, 
OC75, AF116, AF117 
+ OA79 


Ask your distributor today 


for panies MINIWATT [l0+l] 
AM transistor packs! 


poitips MINI WATT 


Retail price: £6.15.3 
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AN A.W.A. TELEVISION AERIAL 
INSTALLATION 
The New Zealand Broadeasting 
Corporation have chosen _ per- 
manent television transmitting 
sites to serve the Auckland, 
Manawatu, Waikato, and Canter- 
bury areas, and an order has now 
been placed with Amalgamated 
Wireless (Australasia) N.Z. Limi- 
ted for Marconi Television Aerials 
to radiate powers of 100kW. 
Quadrant aerials giving hori- 
zontal polarisation will be used at 
Auckland and Christchurch, and 
stacked dipole arrays giving ver- 
tical polarisation are to be in- 
stalled at Mt. Te Aroha and at 
Wharite, near Palmerston North. 
Marconi’s designed and supplied 
aerials for the world’s first tele- 
vision service, and they have used 
the immense experience accumu- 
lated since 1936 to plan direc- 
tional arrays particularly suited 
to each New Zealand location. 
A.W.A. as contractors will be re- 
sponsible for engineering the com- 
plete aerial and 330 feet support 
continued on page 34 
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YOU ALL KNOW US NOW AS HEATHKIT AGENTS 


=, 
aye DAYSTROM 


We've been advertising and selling HEATHKIT long enough 


now for you all to know the slogan: 


“* THERE IS NO BETTER BUY—BETTER BUY HEATHKIT’”’ 


BUT DO YOU ALSO KNOW THIS— 


WE SELL A full range of valves, RCA, AWA, Telefunken, Brimar, Siemens, Mullard, 


Philips, Ediswan. 


WE STOCK The largest range of COMPONENTS OF ALL TYPES Potentiometers, Resistors, high 
stability and others, wirewound Condensers, polyester, ceramic, silver mica, 
electrolytic, miniature plugs and sockets, speaker, microphone, battery, 
Howard Jones, specials, banana plugs and sockets, T.V. plugs, Letraset 


instant lettering. 


Parker Kalon Screws, all sizes and shapes, metal thread screws, American thread 


screws. 


Television Hardware Standoffs, Mastclamps, etc., Utilux, etc., solder lugs, wall 
outlets, ribbon insulators for mounting ribbon on wall, chimney brackets. 


Television Aerials, Channelmaster, Clearvue and masts, etc. 
HEATHKIT Measuring Equipment. 
Kew Meters Panel and Multimeters. 


GC Tools, Alignment Tools, Special Tools. 


GC Chemicals Cleaners, Scratch Stiks, Dial Dressing Sticks, ete., Vibrators, 


American Oak. 
Silicon Diodes, American Semi Elements—very competitive. 


Silicon Grease and Spray Electrolube Lubricant. 


Philips Parts Distributors, Philishave Parts, Sato Parts, knobs, plugs and sockets, 


anchor strips, connectors, bezels. 


Audio Tape Recording Tape and accessories, Metrosound Styli and accessories, 


largest range, best prices, unsurpassed quality. 


Greenlee Chassis Punches—world’s best by test. Ask anyone. 


Sentry Electric Tools, top American manufacture Drills, Portable Circular Saws, 


Sabre Saws, fully guaranteed and serviced. 


Soldering Irons, Adcola, Scope, Miniscope, Precision, Oryx, Savbit, Ersin, Mulfti- 


core Solder—there is no better 7lb. reels, 1lb. reels, dispensers. 


Many more parts and accessories too numerous to mention here. 


When you are looking for components—come to the experts. 


P. H. ROTHSCHILD & CO. LTD. 


83 Pretoria Street, Lower Hutt. P.O. Box 170 Telegrams: “FRANDS” 
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must Sell and Satisfy 


During the preparation of our Instrument issue 
(November 1963) we were struck by the poor stan- 
dard of much of the information sent to us. The 
extent of this ranged from the obvious fact that 
some agents did not fully understand the equipment 
under discussion to poor presentation of informa- 
tion in published form by the makers. The former 
subject can be left to sort itself out, as is evidenced 
by the frequent change of some agencies over the 
last few years. 


The presentation of technical information is, 
however, a subject that should be considered by the 
electronics industry in this country as a means of 
securing a better share of both home sales and 
export business. 


The preparation of an information leaflet is 
aimed at convincing the would-be purchaser that 
the equipment offered is ‘‘value for money’’ and 
is as good as or better than, some other makes. It is 
here that knowledge of competitive equipment is 
invaluable and this has been the subject of earlier 
comment in these columns. Should the equipment 
offered be a low distortion audio oscillator, for 
example, then one would have to justify high price, 
on the grounds of special facilities not provided in 
a cheaper unit or low price, on the grounds that the 
oscillator provided an output so good that the extra 
cost for special facilities ‘‘provided by other 
makes’’ was not warranted. Much of the ‘“‘sales 
talk’’ could be done in the introductory paragraph 
of the leaflet or bulletin since it is the actual tech- 
nical information provided that should decide the 
sale. 


Specific detail should be given, not outline speci- 
fications. At present there are a fair number of 
audio amplifiers, both imported and locally made, 
on the market and of the dozen or so examined by 
us only four had a full technical specification given 
on the leaflet. In an amplifier: frequency response 
versus power, distortion versus power, distortion 
versus frequency, hum and noise are of prime im- 
portance. Yet how often do we find that the dis- 
tortion is said to be below 2%? Is it 1.9% or 
1.1% and at what frequency and what power 
level? Many electronic instruments now comply 
with standard specifications either wholly or in 
part but few buyers apart from Government 
agencies and large industrial concerns are fully 
conversant with specifications. Often an instrument 
‘complies with section 8.9 of B.S. 6001”’ or ‘‘com- 
plies with BS 6001 except for para. 10.3.’’ It is 
a fair bet that only 1 in 10 potential buyers have 
BS. 6001 and the majority are left to purchase BS. 


6001 (and this might cause a delay of 5 or 6 days), 
or visit a Public Library (if it keeps standard 
specifications) or trust to luck that departure from 
specifications is not important. In fact all too often 
it is extremely important, for para. 8.9 may merely 
require that the instrument be earthed whilst all 
other sections of the specification deal with perform- 
ance and accuracy. Seldom do manufacurers muti- 
late a specification for sales purposes but it does 
happen enough to cause us worry. The exceptions 
to a specification should be given in detail—they 
may not go against the sale as possibly the buyer 
is not interested in a specific detail. 


Illustrations are another point on which many 
leaflets and bulletins fall down. We feel that a 
leaflet describing a £100 instrument is worthy of a 
good sized photographie illustration—with dimen- 
slons and weight given. Line drawings or artists 
sketches usually fail to convince and the impression 
is sometimes given that the unit is not ‘‘photo- 
genic.’’ This failure to provide photographic illu- 
stration seems to be a particular failing amongst 
Continental firms. A block diagram of the circuitry 
involved and a list of valves or transistors used give 
no trade secrets away and this is illustrated by the 
increasing number of manufacturers who are pre- 
pared to provide complete instructional and circuit 
diagrams to possible buyers. 


What then is required of a good technical infor- 
mation bulletin? 
1. Clear type on good paper 
2. A sharp photographic illustration 
3. Dimensions and weight 
. Full technical specification 


. Compliance with a standard specification, 
giving the number if there is full compliance 


6. Departures from specification to be given 
in detail 


7. Price and availability. 


Ov 


The price may need to be typed on the leaflet 
as this may depend upon the enquirer’s status. 
Alternatively, the quotation for price and delivery 
can be incorporated in a letter but there seems to 
be little need for long letters giving typed specifica- 
tions of production equipment when a printed leaflet 
costs less than a typist’s time. Too often typed 
specifications are the agent’s own garbled version 
of his principals’ leaflet. A well prepared technical 
leaflet will entrance both the agent and manufac- 
turer, so these comments are directed at the buyer, 
the manufacturer and the agents. 

W.L. 
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PROCESS TIMERS 


Versatility of Range is the chief feature of process timers specially 
developed for use in laboratories and industrial process industries 


There are many processes which require 
absolutely accurate timing. From these 
newly introduced Rodene process timers, 
the industrial Engineer, Chemist or Physi- 
cist can find an instrument to suit any 
particular application. 


© THE “25” SERIES 


These consist of units for single stage 
operation giving times from one second 
up to ten minutes. They reset automatic- 
ally. Repetitive timing can be controlled 
remotely or automatically. All units are 
fully tropicalised and are available for 
board, through panel or flush mounting. 


@ TYPE 2511 RP hy: 


© THE “8000” SERIES 


These are robust instruments which pro- 
vide a range of times from 20 seconds 
to 72 hours or more and can thus be 
used when longer time cycles are re- 
quired. They are fully tropicalised and 
dials have a shatter proof window. 
Both the Electronic and Motor Driven 
mosels are designed for long life— 
20,000,000 operations. 


® “MAGNACAM” 


joe 
ou 
= 


“VARICAM”’ & “MAGNACAM” 


For sequential control of processes a 
series of Rodene multi-circuit cam timers 
has been developed, the smallest having 
a range of 1 to 15 seconds, and up to 
4 cams, and the largest: having a time 
cycle of one week, and up to 24 cams. 


8000 SERIES 


8000 SERIES 
CHRONOSET — E2 CHRONOSET — C 
For further 


information 
consult the 
SOLE N.Z. 2) - & 


AGENTS:— 


RODENE 


BOX 87 3 — PHONE 62-254 — _ CHRISTCHURCH 
BOX 8150 NEWTON — PHONE 16-100 — AUCKLAND 
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Radio-Wave Propagation and the Planning ol 
V.H.LF. & U.ELF. Sound and Television Services 


PART THREE 


Theoretical Method of Predicting Field Strength 


Although, for the purposes of preparing a cover- 
age map, predictions of field strength may have to 
be made for rural areas, the majority and by far 
the most important predictions are those for towns. 

As explained earlier, the random variation of 
field strength amongst buildings makes it impossible 
to predict for any given point and the field strength 
for a town has, therefore, to be expressed as that 
which will be exceeded at a given percentage of 
receiving locations. This percentage is commonly 
taken as 50% for the v.h.f. bands, but higher values 
are tending to be adopted for the u.h.f. band where 
the variation of field strength within a town is con- 
siderably wider. 

The technique is, initially, to ignore the 
buildings and by taking into account all the 
significant topographical features both along 
the signal path and within the town itself, 
to caleulate the field strength of the ground 
wave, at the standard height of 10 metres above 
the ground, at as many carefully selected repre- 
sentative points within the town as are necessary 
in order to be able to arrive at a fair average value. 
The number of such points is governed largely by 
the hilliness of the town and can range from one, 
for a flat town within visual range of the trans- 
mitting aerial, to perhaps twenty or more for a very 
hilly town. 

The average field strength must then be reduced 
by an appropriate factor to allow for the loss caused 
by the buildings. This ‘‘town loss’’factor is itself 
an average value for a whole town, derived empiric- 
ally and dependent on the nature of the buildings 
and on the radiated frequency. 

If all these individual predictions are averaged, 
the resulting field strength is likely to be exceeded 
at approximately 50% of the receiving locations: The 
field strength corresponding to any other percentage 
of locations can be derived from a knowledge of the 
field strength variations caused by the topography 
and of the estimated variation caused by the 
buildings. 

In the following description of the theoretical 
method of prediction employed by the Marconi 
Research Laboratories, only one point in a town 
will be considered for ease of description. 

The routine is to determine the field strength 
that would exist in free space at the distance in 
question, and then to estimate and subtract from it 
the sum of the ‘‘town loss’’ and the individual losses 
introduced,at the particular radiated frequency, by 
the proximity of the signal path to the ground. For 
this purpose, it is useful to assume some convenient 
constant value of radiated power. It is then an easy 
matter to scale the field strength up or down to 


by G. A. Vickers, B.Sc., A.M.I.E.E., A.C.G.J. * 


correspond to a given e.r.p. or to determine the 
value of e.r.p. required to provide a given field 
strength. 

The path losses can seldom be_ estimated 
accurately without first drawing the _ profile 
of the ground lying between the transmitting 
site and each chosen point in the town being 
investigated. It is for this reason that the 
need for accurate land contour maps of the whole 
area has already been stressed. In Great Britain the 
excellent 1 inch to 1 mile (approx. 1 em/0-63km) 
Ordnance Survey maps, with contour intervals of 
o0ft (15 metres), are very suitable. Unfortunately, 
maps even approaching this standard are not always. 
easy to obtain for overseas countries. However in 
some cases inferior maps may prove adequate, al- 
though the greater the vertical interval of the con- 
tours, the greater the uncertainty about the detailed 
shape of the ground profiles. 

The profiles are drawn on a special form of graph 
paper (see Figs. 4, 5 and 6) on which height above 
sea-level is shown by the vertical scale and distance 
from the transmitter by the curved horizontal scale. 
The curvature represents the effective curvature of 
the earth and hence, by taking atmospheric refrac- 
tion into consideration, enables the wave paths to be 
drawn on the profile paper much more conveniently 
as straight instead of curved lines: For the curvature 
to be represented correctly, the two scales and the 
actual curvature of the horizontal axis must bear 
a particular relationship. In practice the height is 
greatly exaggerated. Since median (time) values 
of field strength are almost invariably required, the 
degree of refraction embodied in the curvature of 
the axis is that corresponding to a ‘‘standard atmo- 
sphere,’’ i.e. k = 4 over 3. The profile paper is, there- 
fore, referred to as ‘‘4 over 3 Earth Paper.”’ 

For special investigations into the effect of higher 
or lower values of k, paper of the appropriate curva- 
ture would be used or a suitable correction applied. 

Ground profiles drawn over the distances encoun- 
tered within broadcast service areas can conveniently 
be grouped into three basic categories. A _ simple 
example of each is illustrated in Figs. 4, 5 and 6. 
The wave path is shown between the transmitting 
aerial, T, and a typical receiving site, R, in a town 
30 km away. 

(i) Obstructed path (Fig. 4). 

(ii) Optical path, with intervening terrain 
smooth enough to give rise to a coherent 
reflected wave (Fig. 5). 

(111) Optical path, but with intervening terrain too 
rough for coherent reflections (Fig. 6). 

In (i) and (11), the field strength at R is depen- 

dent on frequency, but in (111) this is true only in so 


(* The Marconi Company Limited, Chelmsford, England) 
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far as the definition of rough ground in this con- 
text is a function of wavelength. Since in (iii) the 
only attenuation besides that of free space is within 
the town itself, it is over this type of terrain that 
the range of a broadcast station tends to reach a 
maximum. 

The majority of profile shapes are amenable to 
assessment, and a close study will reveal any topo- 
eraphical features capable of causing the signal to 
be attenuated, either by diffraction or by reflection 
and wave cancellation. The two most important 
features to look for are, first, hills which obstruct 
or nearly obstruct the line of sight between the 
centre of the transmitting aerial and the receiver 
(Fig. 4) and, secondly, any area which, by satisfying 
the requirements already outlined for smooth ter- 
rain, can give rise to a coherent reflection (Fig. 5). 


Obstructed Paths (Fig. 4) 

The diffraction loss of a single peak which ob- 
structs or nearly obstructs the optical path can be 
estimated from a knowledge of the distance (d) of 
the hill from the nearer terminal and its height (h) 
above the line of sight path, by using curves de- 
rived, at a frequency approximating to that allo- 
eated to the station, from Fresnel’s horizontal knife- 
edge theory for the normal practical condition 
where h is small compared with d. 

While these curves are in themselves simple to 
use, it has to be remembered that few hill tops can 
be considered to resemble a horizontal knife-edge. 
Suitable corrections, therefore, have frequently to 
be applied for rounded hills and also in cases where 
h, for a receiving locality lying immediately beyond 
a high hill, is no longer small compared with d. 

The necessary corrections and when to apply 
them can be determined only by experience based 
on an analysis of predictions and _ subsequent 
measurements made for similar paths. 

Various techniques have been evolved for extend- 
ing the application of the curves of diffraction loss 
to a succession of two or more obstructing peaks (s) 
but in many eases, as throughout this work, techni- 
cal ‘‘know how’’ plays an important part. 


Smooth Paths (Fig. 5) 

When a path is smooth enough to support a 
coherent reflection capable of reaching the town in 
question, the treatment depends very much on how 
and to what extent the profile departs from smooth 
earth. The basic method of determining the re- 
sultant amplitude of a direct wave and a smooth 
earth reflection is to use the Atlases of Ground Wave 
Propagation Curves (+), a comprehensive set of 
theoretical curves prepared by C.C.LR. 

Provided that appropriate corrections are made, 
these curves can generally be applied to paths 
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which, although smooth in the critical region, are 


not so for their full length. 

Each group of curves relates, either for a land 
or a sea path and for an e.r.p. of 1kW, field strength 
to distance for a specified polarization, frequency 
and aerial. height above the smooth surface at one 
terminal and range of aerial heights at the other 
terminal. The curves have been derived from caleu- 
lations of wave interference (assuming an appro- 
priate reflection coefficient) up to a distance well 
within the optical horizon, beyond which geometric 
optics no longer apply, and on calculations based on 
the theory of diffraction round a sphere for distances 
beyond the horizon. The section in between has 
been filled by interpolation. Standard atmospheric 
refraction of k = 4 over 3 has been assumed. 

The first part of each curve will show the alter- 
nating field strength maxima and minima of the 
interference region—if the radiated frequency and 
path geometry are such as to give rise to them— 
followed by the steady decay as the path interfer- 
ence region gives way to the diffraction region. 

For each of a number of frequencies spaced over 
the combined v.h.f. and u.h.f. ranges, the field 
strength at a given distance can, by either direct 
reading or interpolation, be read for a wide range 
of combinations of transmitting and receiving aerial 
heights (above smooth earth), over land or sea paths 
and with vertical or horizontal polarization. 

In many cases, the smooth area capable of sup- 
porting a reflection is preceded or followed by rough 
ground which may call for a correction to be applied 
to the field strength given by the smooth earth 
curves. If the path of the ground reflection or of 
both direct and reflected waves is obstructed, the 
relative phase of the two waves on arrival at the 
receiver is likely to differ from that over an unob- 
structed path and it becomes necessary to make 
calculations based on the geometry of the paths. 


Rough Optical Paths (Fig. 6) 

Paths of this sort present no problems once it 
has been established that the terrain can, in fact, 
be considered too rough to support coherent reflec- 
tions at the frequency concerned and also that the 
signal path has adequate clearance above all peaks. 

The method of prediction just described, besides 
being applicable to the wanted signal within the 
service area, can also be used for estimating the 
strength of the ground wave from distant co-channel 
stations and of ‘‘off the air’’ signals for linking one 
station to another. 


Broadcast Coverage Maps 


When the station characteristics have been fully 
specified for a particular site, as outlined later in 


Ist APRIL, 1964 


this article, the likely performance of the station 
ean then be estimated. This can be presented in 
various forms ranging from field strengths for the 
more important towns to a map showing, by means 
of field strength contours, the area of each of several 
grades of service and accompanied by an assessment 
of the number of potential listeners or viewers living 
within each grade. In the u.h.f. band there is a ten- 
dency to discard contours within which a particular 
gerade of service can be expected for at least 50% 
of all sites in favour of contours within which satis- 
factory reception can be expected for at least 70% 
and 90% or 95% of all sites. 

Field strength predictions for the important 
towns are always the first essential but, for a cover- 
age map, predictions are made for as many towns 
as possible. They are also made along each profile 
at points carefully chosen to assist in the process of 
determining the distances from the transmitter at 
which each specified grade of service can be said to 
end. It is at these distances that the appropriate 
field strength contours are placed on the coverage 
map. 

Over smooth terrain and beyond the ‘‘interfer- 
ence region’’ of the direct and reflected waves, the 
field strength tends to fall steadily with distance 
and there is little difficulty in determining the con- 
tour position. Over rough terrain, however, the 
field strength does not always decrease with dis- 
tances. For instance, the signal drops sharply imme- 
diately beyond an obstructing hill but tends to 
recover again with increasing distance as_ the 
‘“shadow’’ of the hill becomes less. This ‘‘recovery’’ 
is particularly marked in cases where the ground 
beyond the hill rises again. It may be unrealistic, 
therefore, to place a field strength contour at the 
first obstruction which causes the signal to fall 
below the contour value. In deciding the distance 
to the contour, a broader view must be taken in 
which the grade of service predicted for nearby 
towns may suggest the most appropriate course of 
action. In any ease, the contour distances decided 
for each profile in isolation must be considered to be 
tentative. 

After these distances have been placed radially 
on the map and joined up, the resulting contours 
very often show violent irregularities and, while 
some of these will reflect the major topographical 
features of the area and the shape of the azimuthal 
aerial polar diagram, others come about because of 
the element of chance inherent in a coverage map 
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based on the topographical features as reveiled by 
only a limited number of profiles. The profiles asso- 
ciated with the more violent irregularities are then 
re-examined in conjunction with neighbouring pro- 
files and with the topographical map. Almost in- 
variably, it is found that some of the obstructions 
which have determined the tentative contour dis- 
tances are, in fact, only very local hills and, there- 
fore, not typical of the area in which they lie, and, 
unless an important town happens to be screened by 
such a hill, it would clearly be wrong to allow the 
hill to dictate field strength contour position. 


The number of plots on the map may prove in- 
sufficient or too unevenly distributed to enable 
reasonably realistic contours to be drawn, in which 
ease additional profiles, chosen to yield the maxi- 
mum amount of topographical information, are 
needed in order to fill in the major gaps. 

In general, the contours as first drawn can be 
smoothed out considerably without any loss of essen- 
tial detail. It may happen that a town, for which 
a particular grade of service has been predicted, 
les within a region of a predominantly higher or 
lower grade. A more intelligible map will often 
result if in such cases an “‘island’’ contour of field 
strength is drawn round the town, rather than let 
the main contour follow an unduly complex course. 

The coverage shown by the field strength con- 
tours cannot, however, be considered final until any 
area likely to be subject to excessive co-channel 
interference or severe fading has been excluded. 
Since practically all fading of the received signal is 
caused by certain meteorological conditions, it is 
never possible to predict exactly when, for how long 
and to what depth fading will occur. It is, how- 
ever, usually possible to recognise those areas with- 
in which, by virtue of certain topographical features 
and climatic conditions, an appreciable degree of 
fading can be expected, and to use accumulated 
statistical data concerning fading over similar paths 
in the same climatic conditions to provide a reason- 
able indication of the severity of the fading. 

Once the counters have been finalized, the popu- 
lation within each grade of service can be estimated, 
provided that the necessary census figures and the 
boundaries of the associated areas are known. 

There is a danger that coverage maps may be 
misinterpreted by users who are not familiar with 
the basis on which they are drawn. First, it must 
never be assumed that, because a town is shown 
within the area of a particular grade of service, all 
receiving sites in the town will receive this grade. 
In the extreme case of a town whose average field 
strength is predicted to equal the lower limit of a 
particular grade, only 50% of the sites will receive 
that grade or better, the remaining 50” will receive 
an inferior service. Secondly, although the con- 
tours will be shown in correct relationship to all 
the towns for which predictions have been made, it 
is very unlikely that the whole of the area lying be- 
tween adjacent contours will receive the grade of 
service indicated. This particular grade will pre- 
dominate but, inevitably, there will be pockets of 
both higher and lower grades of service. 

—concluded next month 
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Some Aspects of V.H.F. Mobile Operation 


PART 4 


In last month’s issue there are a couple of minor 
corrections to make as a result of transcribing 
errors. The first correction is at the end of the first 
paragraph on page 8. The 2H26 should, of course, 
read QQEO3/10. The second correction occurs on 
page 10, second column. In the second paragraph 
from the top where we were discussing bandwidths 
a decimal point was omitted turning the 5.0 mega- 
cycle bandwidth figure into 50 megacycles—a rather 
impossible figure to be sure. We ask our readers 
to make the necessary corrections to their copy. 

Since the March copy was written, the design 
staff of Beacon Radio Ltd. have designed and pro- 
duced a modulation transformer to suit the modu- 
lator described in Part 1 and 2 of this series. Al- 
though the vibrator transformer first used in the 
prototype was quite effective, it did not provide 
suitable matching provisions for various types of 
transmitters. The new transformer is numbered 
M15 and is designed to provide a complementary 
package with the Driver transformer type D31 men- 
tioned in the second part of this series printed in 
the February issue. 

The primary of the new M15 modulation trans- 
former has been designed for 12 volt systems (a 
modified M15 ean be produced for a 6 volt system 
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to special order) and is designed to be used with 
transistors of the OC26 and 2N830I class. The 
secondary consists of two windings, one of which 
has a tap on it. By connecting the two windings 
in series and using both windings or 1 winding to- 
gether with the tapped portion of the second one, 
or, by using one winding on its own, we are able 
to match to final amplifier tubes operating with 400, 
300 and 200 volts anode supply voltage. This is for 
an anode input of approximately 30, 20 and 15 
watts respectively, with final plate or plate and 
screen currents of the order of 60 to 80 mA. The 
transformer will easily handle the maximum power 
developed by the transistors listed above, whilst the 
secondary is designed to carry 100 mA of the anode 
current without any trouble occurring with core 
saturation. 

We have utilised one of these modulation trans- 
formers connected into our original modulation 
system and found it very satisfactory. However, 
a new modulator has had to be constructed because 
the mounting arrangements of the new transformer 
are somewhat different from those of the vibrator 
or transformer originally used. A photograph of 
the new modulator will be shown in a forthcoming 
issue. Following now logically upon this sidetrack, 
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we intend to discuss power supplies. 

Many of our readers will undoubtedly have 
existing vibrator or generator power supplies al- 
ready installed in their vehicles to power existing 
mobile equipment, or have them on the shelf put 
aside for such an application. For those contem- 
plating a new installation, a change of vehicle or a 
reinstallation of existing equipment, considerable 
thought should be given to the use of a transistor- 
ised supply. These are highly efficient and gener- 
ally self protecting to a degree. There are a num- 
ber of types available on the market covering a 
wide range of output voltages and power capabili- 
ties. 

To aid those contemplating the purchase of one 
of these supplies here is a summary of the types 
available at the present time. 


Output Output Voltage 
Type Wattage Voltage Tap at Manufacturer 
E 40 40 200 100 Beacon Radio 
Series 40 250 125. Beacon Radio 
40 300 150 Beacon Radio 
40 400 200 Beacon Radio 
E 105 105 300 150 Beacon Radio Ltd. 
Series 105 400 200 Beacon Radio Ltd. 
105 500 250 Beacon Radio Ltd. 
A.W.A. 120 360 180 A.W.A. (N.Z.) Ltd. 
A.W.A. 460 230 A.W.A. (N.Z.) Ltd. 
A.W.A. 500 250 A.W.A. (N.Z.) Ltd. 
Marlin 120 500 250 Marlin Electronics Ltd. 


In addition a complete kit of parts or alterna- 
tively just the transformer on its own is available to 
produce ‘‘homegrown’’ transistorised supplies. 
These are available from Doug Tennant ZLIAVY, 
under the name ‘‘Ten-Trans.’’ The completed unit 
will produce 250 volts output, at 120 mA., that is, 30 
watts continuous rating. 

The writer has used both varieties of the 
‘‘Beacon’’ manufactured inverter and also has a 
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finished model of the ‘‘Ten-Trans’’ supply for test 
and evaluation. We hope to be able to report on 
this unit in a forthcoming issue. (See New Products, 
page 36). 

If the Beacon 105 watt is used, the full power 
demand can be taken either from the full voltage 
tap or the half voltage tap, or both together, pro- 
viding the total wattage rating is not exceeded by 
the combined load. In the case of the Marlin unit, 
the current drawn from the half voltage tap must 
be restricted, to a maximum of 50 mA. In the 
case of the 40 watt E40 series manufactured by 
Beacon Radio Ltd-, the power drawn from the half- 
voltage tap can theoretically be half the maximum 
rated value, i.e. 20 watts, but it is not recommended 
that this be done because only one transistor is 
working under these conditions, and with a likeli- 
hood of an asymetrical switching waveform being 
established, the transistor could be overloaded and 
possibly damaged. However, the half voltage tap 
will easily supply a mobile receiver or converter 
providing the power demand is restricted to about 
15 watts or so. 

To generalise a little, with these transistorised 
inverters there are two basic types of rectifier sys- 
tems in use. One is the full wave voltage doubler, 
the other is the full wave bridge. With the full 
wave bridge circuit, if the transformer has a centre- 
tapped secondary providing a half-voltage tap, then 
the full power rating can usually be drawn from 
this point. If, however, a voltage double supply 
is used then there is generally some limitation on 
the power available from the half-voltage tap. 

The D.C. output voltage from these inverters 
is all produced from a high frequency switching 
eyele, and therefore even with the small internal 
filter units the supply has a relatively low ripple 
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content and is suitable for operating a Class C final 
Exciter, or Class B valve modulator stages. How- 
ever, a small amount of extra filtering is usually 
required if speech amplifier or low level receiver 
audio stages are being operated from these power 
supplies. This easily be accomplished by using a 
resistance of 1000 to 20,000 ohms at 1 watt or more 
dissapation depending on voltage and current 
requirements, together with an electrolytic con- 
denser of value from 4 to 32 mfd. 

With most of these units, if a short circuit load 
happens to occur suddenly then the transistors 


cease operation and the supply is therefore self- | 


protecting: However, if the load is slowly increased 
beyond the maximum permissible load condition, 
the unit may continue to supply the increased 
power but the increased primary current undoubt- 
edly will cause excessive transistor junction heat- 
ing with attendant destruction of the transistors. 

All these units should be mounted in the 
vehicle in a region Where there is a reasonable air 
circulation. It is preferable to mount the unit on 
the passenger side of the firewall in the car, main- 
taining a short lead to the battery. If a long 
battery lead is used, then there is a likelihood that 
switching transients will cause the radiation of 
hash from this lead, in addition to the loss of power 
due to the voltage drop on this lead. 


V.H.F. Mobile Antenna Systems: 


Readers will see in the drawings four different 
types of antennas suitable for 2 metre operation. 
The Ist two of these Figs 1 and 2 are vertically 
polarised antennae, the second two, Figs 3 and 4 
are horizontally polarised antennae. 

There have been numerous articles written 
regarding the pros and cons of vertical or horizon- 
tal polarisation of antennae for mobile service. 
Generally speaking most home stations in this 
country are using horizontally polarised antennae, 
usually some form of beam or directive array. In 
theory, however, over line of sight paths in par- 
ticular, it is necessary to match the plane of polar- 
isation of the antenna for best signal transfer. There 
is a theoretical maximum attenuation between cross 
polarised antennae of something like 26 db. In 
practice, there is a distinct loss of signal between 
two oppositely polarised antennae. When hills or 
rolling country intervene between the fixed and 
mobile station, this theoretical (and practical) dis- 
advantage often disappears to a greater or lesser 
degree. The writer has observed cases where cross- 
polarised antennae even gave a signal enhancement 
over correctly polarised antennae when the signal 
was traversing terrain broken by hills and vegeta- 
tion. 

The problem therefore resolves itself in this way. 
If it is practical to equip the car with some form of 
horizontally polarised antenna, then by all means 
do so. If not, then use the best vertical antenna, 
once again within reason. Much six and two metre 


- mobile operation has been carried out using nothing 


better than a 4 wavelength whip. Particularly in 
built up areas such as the main cities, multipath 
reflections help to cancel out some of the bad effects 


REA DiIbORTe? RELIES TIRCyA Le REV LEW - 15 


of cross-polarised antennae. The horizontal type 
of antenna must be designed to give a circular 
radiation pattern. This is accomplished by taking 
a simple dipole and bending it around in a circle to 
form the ‘‘Halo’’ (see Fig. 3) or using two half- 
wave dipoles mounted at right angles and fed with 
a phasing line to give the desired 90 degree phase 
shift so that the radiation pattern is approximately 
circular. 

The horizontal antenna has one other advantage. 
The plane of polarisation of vehicular ignition noise 
seems to be predominantly in the vertical direction. 
Therefore, the horizontal antenna does provide some 
discrimination against noise produced both by the 
mobile operator’s own car and other cars in the 
vicinity. The disadvantages stem from the fact that 
the antennae do look a little unusual and therefore 
create comment by the uninformed members of the 
general public. The other problem is mounting the 
antenna. If a vertical antenna is used, then the 
optimum locations seems to be (1) in the centre 
of the roof of the car, followed by (2) on the 
luggage compartment cover, and (3) on the mud- 
guard forward of the driver’s seat. If a horizontal 
antenna of the turnstile type is used it should be 
located high enough to avoid danger to passers-by ; 
yet not too high so that it can be caught in over- 
hanging trees, etc. A generally acceptable height 
seems to be 2 to 3 feet above the car roof. If the 
horizontal antenna is to be mounted on an existing 
broadcast antenna, then in many cases the ‘‘halo’’ 
type is preferable to the turnstile in that it will 
not protrude much beyond the edge of the vehicle, 
and being rounded in character is less likely to be 
damaged if a wall or obstruction is struck whilst 
parking or garaging the vehicle. 

We will now discuss each antenna individually. 


1. The 4-Wave Vertical Antenna 


This is the simplest practical 2-metre mobile 
antenna. It consists of a 19 to 20-inch vertical con- 
ductor mounted above the car body as per Fig. 1. 
A cowl mounting type broadcast whip telescoped 
down to 19 inches will serve very effectively. It 
will be necessary, however, to change the coaxial 
cable to the base of the antenna to a V.H.F. type 
of cable, as the normal broadcast low capacity cable 
is very inefficient at V.H.F. frequencies. If only a 
short run is used to the radio gear, then the antenna 
coil system of the broadcast receiver can generally 
be trimmed to accommodate the changed cable 
capacity. 

The theoretical base impedance of a + wave an- 
tenna is 35 ohms, but provided only a short length 
is used, then 50 ohm cable will suffice as feedline. 
If one wants to be particular, then two pieces of 70 
ohm cable can be connected in parallel to provide 
the correct impedance cable. In any event, it is 
necessary to make sure that the braid of the cable 
makes a good electrical connection with the ear 
body at the base of the antenna. 


2. The § Wavelength Vertical Antenna 
The % wavelength whip is approximately 24 
times as long as the 4 wavelength vertical, but it is 
continued on page 38 
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Using the 6GJ5 Line Output Tube 
In Amateur R.F. 
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Service 


Back in 1962 an article in the 
June issue of QST discussing the 
use of a pair of 6GJ5’s in a 150 
watt C.W. transmitter aroused 
only a mild amount of interest 
with the authors. The article 
stated that the 6GJ5 was a medi- 
um priced tube designed for use 
as a horizontal sweep amplifier in 
evlour T.V. receivers, and that 
it worked quite well as an R.F. 
amplifier. 

This particular article had been 
preceded, and was followed by 
others describing the use of the 
6GJ5’s in push-pull audio ampli- 
fier-modulator systems and also 
as a push-pull Class C R.F. ampli- 
fier on a frequency of 50 mega- 
eycles. In Q.S.T., September, 
1962 issue, the article stated that 
the 6 GJ5’s did a good job on 6 
metres, and also that, being con- 
structed with the then new ‘‘No- 
var’’ base, which reduced lead 
length and inter-electrode capaci- 
ties, the tube appeared to be use- 
ful at the lower V.H.F. frequen- 
cles. 

In due course, the data sheets 
for these particular tubes arrived, 
and in the course of a _ look 
through the tube’s characteristics, 
it was realised that the tubes did 
indeed look likely to be useful 
for amateur service. A _ glance 
at a data sheet will show the 
following information. 

Heater Voltage 6.3v. 

Current 1.2 amperes 

Interelectrode Capacities 

Grid to Anode 0.26 p.F. 
Input capacity 15 p.F. 
Output capacity 6.5 p.F. 

Transconductanece 7,100 umhos 
Peak. Cathode Current 550mA. 

Anode dissipation 17.5 watts. 
Grid-screen Mu 4.4. 

Some of these figures bear a 
simuarity to those of the much 
renowned 6146. For example: ¢a- 
pacities grid to anode 0.24 p.F. 
Input 18 p.F.; Output 8.5. p.F. 
Transconductance 7000, Grid- 
screen Mu 4.5, Anode dissipation 
(C.C.S. ratings) 20 watts. 

Enquiries to R.C.A.’s New YZea- 
land distributors, produced a pair 


of 6GJ5’s for technical evaluation 
and here are our findings col- 
lected from over a year of tests. 

In Class C service the 6GJ5 will 
do all the 6146 will do up to a 
maximum C.W. input of 75 to 80 
watts. This is dependent on the 
plate circuit efficiency, which is 
also dependent to a certain extent 
on frequency. However, the tube 
is capable of these ratings up to 
50 megacyecles. 

Two of these tubes can be oper- 
ated satisfactorily, up to 28 mega- 
cycles, in parallel, with the usual 
bridge neutralising procedures, 
whilst adopting normal practices 
to guard against parasitic oscilla- 
tions. This means that a pair of 
these tubes will simply handle 
the maximum permitted power 
input in C.W. service when driven 
by a Geloso or similar exciter, 

On 6 metres, however, the tubes 
would not behave in a sane fas- 
hion, in parallel connection, but 
worked perfectly in push-pull 
with conventional cross-neutral- 
ising methods. The neutralising 
capacitors were small half inch 
square brass tabs, soldered to 
the top of 14 G. wire supports, and 
located half inch away from the 
anode of the tube, on the outside 
of the envelope. The screen volt- 
age seemed quite critical for maxi- 
mum output, with operation most 
satisfactory at voltages in the 
vicinity of 170 volts. The screens 
were individually by-passed to 
the cathode of the tube with .005 
mfd. dise ceramics, but the screens 
were tied together for D.C. and 
fed from H.T. of about 500 volts 
through a 22k. high wattage car- 
bon resistor. Maximum output 
was achieved with a grid drive of 
1 mA or more through a 47k. 
ohm grid leak resistor. The anode 
current dropped from 250 mA or 
more off resonance, to 20 mA at 
the resonant point. Connecting 
the antenna and adjusting the 
loading permitted the tubes to 
lead up to 200 mA or more and 
under these conditions the tubes 
were run for extended periods, 
and showed no signs of stress, in- 


dicating reasonable anode effici- 
ency, probably at least 70 pez 
cent. Power measurements in the 
dummy load confirmed this figure. 

Ou 144 megacyeles, the tubes 
showed some peculiar effects. One 
was used in a single ended ampli- 
fier with series tuned sereen neu- 
tralising. The tube appeared to 
be as easy to drive as a 6146, the 
output tank and anode cireuit 
showed good efficiency. However, 
internal examination of the tube 
showed that a flat strap connected 
between the suppressor and cath- 
ode was carrying a lot of R.F. 
current, and this was causing it 
to heat to a cherry-red colour. 
Apparently some internal reson- 
ance effect was coming into play 
at this frequency. 

At frequencies of the order of 
120 megacyeles or so, this pheno- 
menon disappeared and the tube 
appeared to behave normally. The 
self neutralising frequeney, also 
appeared to le in the vicinity of 
100 to 120 megacyeles, in this re- 
spect the 6GJ5 also bore a close 
similarity to the 6146. 

Reverting now to the lower 
frequencies, the pair of tubes 
was installed in a S8.S.B. linear 
amplifier which originally used 
a pair of 6146’s and was de- 
seribed in the June 1962 issue of 
this magazine. After adjustment 
of the bias voltage to establish a 
uniform standing current condi- 
tion within the rated tube dissi- 
pation (45 mA. at 750 volts), the 
tubes were operated under as near 
identical conditions as possible, to 
the previous tubes. They were 
easier to drive (a function of the 
lower bias voltage) and maximum 
anode current under undistorted 
two tone test, was considerably 
higher. The tubes were operated 
with regulated screen voltage of 
150 volts. 

Using the tube tabs, a new set 
of conditions was calculated. The 
numbers refer to those in the 
third column of page 16 of the 
original article. 

l. The D.C. input per tube is 84.5 
watts. 
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We recently had need for a con- 
troller to switch a current of sev- 
eral amperes at low voltage, 
through a series of heater wind- 
ings in a temperature stabilised 
oven associated with a high pre- 
cision frequency standard. Previ- 
ous use of a pair of relays in tan- 
dem to provide the necessary cur- 
rent gain gave a certain amount 
of trouble for various reasons. 
The most obvious of these was 
contact trouble (dirty contacts) 
and sparking of the contacts on 
the first relay switching the cur- 
rent through the coil of the 
second. 

The control device was the 
fine mercury capillary contact in 
a volume type thermostat. The 
maximum current which can be 
passed through this device is only 
a few miliamperes and, for long 
service, the current should not ex- 
ceed a milliampere or two. Even 
at these currents, the volume ther- 
mostat required quite frequent 
maintenance. It was decided to 
use transistors to provide a high 
current controlling relay, and to 
utilise the current gain of these 
semi-conductor devices to reduce 


2. The peak plate current per 

tube is 400 mA. 

_- 4, The power output for the pair 
is 112 watts. 

5: The anode dissipation is 35 
watts for the pair. 

6. The effective plate load resist- 
ance for two tubes in parallel 
is 1450 ohms. 

To provide the correct plate cir- 
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CONTACT LOAD MULTIPLIER CIRCUIT. 


eee EN PO VE 


100 -220K '/ow 


CONTACTS ON 
THERMOSTAT 
OR TOLUENE o 
REGULATOR. 


the current through the thermo- 
stat contacts to at least that 
flowing in the relay circuit. 


The circuit of the controller as 
it finally evolved is shown here- 
with. 


The output transistor is 
switched between full conduction 
(bottomed condition) or cut-off 
condition by the emitter current 
of the preceding transistor which 
is operated in the emitter-follower 
mode. This is preceded by an- 
other emitter-follower, with the 
relay contacts between base and 
positive line, and the forward bias 
for the conducting condition is 
provided by the resistor from col- 
lector to base. This resistor vir- 
tually limits the current flowing 
through the thermostat contact— 
in this case a value of 100 K. 
ohms or more with the collector- 
positive line voltage of 1 to 1.5 
volts, means that the current 
through the regulator contacts is 
in the region of 10 to 20 micro- 
alnperes. 


The controlling thermostat 
switch operates in the following 
manner. The thermostat is open, 


cuit conditions, the anode tank 
tuning eapacity should be in- 
creased to about 320 pf. and the 
inductance reduced proportion- 
ately (this is for 3.7 megacycles). 

Thus it can be seen that the 
6GJ5 deserves the name of the 
‘‘noor man’s’’ 6146, in that it will 
do just about all that the 6146 
will do—except at 144 mega- 


HEATER 
RESISTANCE 
4-10 OHMS 
WHEN HOT 


and the temperature of the oven 
is below the required temperature. 
The transistors are conducting 
and the heater is operating when 
the temperature rises to the cor- 
rect value, the regulator switch 
contacts close, this reduces the 
base voltage of the Ist transistor 
to zero and the following transis- 
tors are then resting in the cut-off 
condition (leakage current only is 
passing). Any leakage current 
in the 1st two transistors, passing 
through the collector-emitter cir- 
cuit will tend to drive these tran- 
sistors further into the cut-off 
region because of the voltage de- 
veloped across the emitter resis- 
tors. 


The unit has been operating 
now for several months, and has 
shown no signs of trouble. There 
is no sign of transistor heating, 
although the OC26 is passing sev- 
eral amperes. Sufficient heat-sink 
area has been provided but does 
not appear to be really necessary. 
However, as reliability is the key- 
note in this application, all pre- 
cautions were observed. 


LES: 


cycles, and one can buy two 
§GJ5’s for the price of one 6146— 
a very strong point. The tubes 
require, however, the new 9 pin 
‘*Novar’’ socket. 

Thanks go to A.W.A. 
Ltd. for supplying the 
tubes used in these tests. 

G. A. BENDER, ZLIAHQ. 
I. H. SPACKMAN, ZL1MO 


(N.Z.) 
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1 - RADIO & ELECTRICAL REVIEW 


The New Zealand Broadcasting Corporation are 
anxious that within the resources of the country, 
the greatest number of people in New Zealand 
should be able to receive a television programme 
within the shortest possible time: 

The Marconi television equipment installed so 
far at the main centres has maintained its out- 
standing quality, and proven its high standard of 
reliability. 

An order was recently placed with Amalga- 
mated Wireless Australasia) N.Z. Limited for Mar- 
coni High Power Transmitters to increase the power 
of the stations in the four main centres to 100kW. 
These transmitters will be installed in permanent 
buildings at sites which were selected after thorough 
field strength measurements had been carried out. 
The Marconi transmitters will feed Marconi aerials 
which have been designed specifically for New Zea- 
land conditions, and theoretically 75% of our popu- 
lation should be able to receive a good television 
picture when these sites are in operation. 

Two 10kW transmitters will be used at each 
station, and they will operate in parallel to provide 
a combined output of 20kW. The radiated power 
will be boosted to 100kW effective power by the 
aerial system. The operation of broadcast and tele- 
vision transmitters in parallel is a technique which 
was devised and perfected by the Marconi Company 
Limited. 


BEFORE AND AFTER 


In-coming and out-going signals can be shown 
side by side on the Picture and Waveform Monitors 
of the Transmitter Control Desk. 


THE MARK OF DISTINCTION 


Marconi 10 kW Vision Transmitters, type BD371 
and 2kW FM Sound Transmitters, type BD332, simi- 
lar to those illustrated are now in the course of 
manufacture for the New Zealand Broadcasting 
Corporation. The vision and sound transmitters are 
operated in parallel, and the whole installation is 
designed towards reliability. 
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AWA Awarded 
Substantial Contradi 


for Television 


Transmitters 


BEHIND THE SCENE 


The vision transmission amplitude characteris- 
tics are finally shaped by a filterplexer mounted in 
a frame at the rear of the transmitters. The filter- 
plexer also combines vision and sound signals so 
that they may be fed together into a single feeder. 
In a paralleled installation outputs from the two 
filterplexers are fed through the aerial switching 
frame which is shown in the foreground, and thence 
to the aerial. 
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Standard Power Transformers 


FOR RADIO AND AMPLIFIERS, AVAILABLE 
IN FLAT OR VERTICAL MOUNTINGS 
Except where stated all 230 V. Primary 


Pie? ;1 150/150 V 30 Ma. O,SaN; 2 Amp. 
PT 2 220/220 V 40 Ma. 6.35 2 Amp. 
PROS 260/260 V 60 Ma. 6.3 V 2 Amp. 
PT 4 280/280 V 60 Ma. 6.3 V 2 Amp. 5 V 2 Amp. 
Pre 25 350/350 V. 60 Ma. 6:3.V 2 Amp. 5 V 2 Amp. 
PT 6 BS /HS.V 65 Ma. 6.3 V 1 Amp. 
Pion 7. 115/V 4 Wave 65 Ma. 
PT 8 280/280 V 80 Ma. (owed WY 3 Amp. 5 V 2 Amp. 
PT 9 310/310 V 80 Ma. 6:3) 3 Amp. 5 V 2 Amp. 
PT 10 350/ 350° V, 80 Ma. 6.3 V 3 Amp. SONG Z2o Amp: 
PT 11 S107 310: .V 100 Ma. 6.0 V 4 Amp. 5 V 2 Amp. 
PT 12 350/350 V 100 Ma. Conv. 4 Amp. 5 V 2 Amp. 
PT 13 310/310 V 125 Ma. (oer A 4 Amp. 5 V 3 Amp. 
PT 14 310/310.V 150 Ma. OROEV. 5 Amp. 5 V 3 Amp. 
PT 15 400/400 V 150 Ma. 63 VGl 5 Amp. 5 3eAmp: 
PT 16 400/400 V 150 Ma. 6.32VGh 2 Amp. SiN SaAMp.. | 0:0 Vi .4 Amp: 
PT 17 450/450 V 150 Ma. 6.36VGT 2 Amp. Saves Ampas 653° V~4--Amp: 
PT 18 450/450 V 200 Ma. 6-32V.GT 2 Amp. 5 V-3 Amp. °6.3.V 4:-Amp. 
PT 19 500/500 V 200 Ma. 6:3:3V.CT, 2 Amp. SaVeseAmpn 6:3 V4 Amp: 
PT 20 595/595 V 350 Ma. 
(500 V DC) Choke Input 
PT .21 890/890 V 250 Ma. 
(F50°N IDG) Choke Input 
PT 22 29D) 295° 360 Ma. 6.3 V 10 Amp. 5 V 3 Amp. Sec. Tapped 
240/240 V 
Suitable for use with either RCA or Philips TV Kits Primary 0.210, 220, 230, 240 V. 
PT 24 Pri. O-230-270 V Olona 5 Amp. 653"'V *S-Amp 1) 5° Ve2" Amp. 
Used in TV Receiver with Mains Rectification. 
PT 25 115 V. 360 Ma. 12.6 V 5 Amp. CT used with Silicon Diodes in Voltage Doubler Circuit. 
PT 26 280/280 V 80 Ma. 6.3 V 4 Amp. Ors Vaal A: 
Pre 27 280/280 V 125 Ma. OS +, 5 Amp. Che63aV 71. A: 
PT 28 280/280 V 175 Ma. 6.3.V 4 Amp. GhiGiaoV APACE GT. 5 V .3°A. 
PT 30 104 V 150 Ma. 6:3 .V. 5 Amp. Gl 
PT 31 L204, 125 Ma. 6.3 V 3 Amp. Cl6r3) V3 7A. 


SPECIALS MADE TO INDIVIDUAL NEEDS AT LITTLE EXTRA COST. 


Auekland Transformer Co. Ltd. 


20 EDEN STREET, NEWMARKET, AUCKLAND 


TELEPHONE 51-307 Telegrams: “TRANSFORMA,” Auckland 


R27. 
109: 
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NOTES—ARROW ON POTENTIOMETER INDICATES 
DIRECTION OF CLOCKWISE ROTATION. 


VOLTAGES MEASURED WITH 20,000 OHM/VOLT 
METER WITH NO SIGNAL INPUT. 


ALL VOLTAGES NEGATIVE WITH RESPECT TO PRINTED 
BOARD EARTH( BATTERY POSITIVE TERMINAL.) 


TRANSISTOR CONNECTIONS 


QO: ©: 


Shield 
VIEWED FROM LEAD END. 


COLOUR DOT Rd 


BASE CONNECTIONS 


COLOUR DOT 


Ow 


Circuit Variations. 


To reduce the effect of noisy volume controls:— 
C23 has been changed to a 0.25uf + 20% 200 VW Hunts W48 capacitor 229007 positioned from wiper 


arm to earth. 


C33 a 4yuf 4VW Electrolytic 228189 has been added from VT5 emitter to earth. 
On early production receivers R31 was missing and C15 was an 0.01puf +80% —20% K6000 recta capacitor 


226352. 


AWA 


Radiola 8 Transistor Portable Model BI? 
Radiola 8 Transistor Mantel Model B18 


CHASSIS REMOVAL 

Portable Model 

Remove the volume control knob, this being a 
push-on fit. 

Remove the tuning knob locking screw and re- 
move the tuning knob. 

Open the cabinet back and remove the battery. 

Unsolder the two leads from the aerial socket to 
the ferrite rod aerial. 

Remove the four nuts securing the corners of 
the chassis to the cabinet. 

With firm pressure from the front of the cabinet 
against the gang spindle, free the pointer dise from 
the spindle and remove the chassis. 


Mantel Model 


Remove the volume control knob which is a 
push-on fit. 

Remove the tuning knob locking serew and re- 
move the tuning knob. 

Ikxemove the two retaining screws in the back of 
the cabinet and the two screws underneath the 
cabinet. 

Remove the cabinet back and then the four nuts 
securing the corners of the chassis to the front 
panel. 

With firm pressure from the front of the cabinet 
against the gang spindle, free the pointer dise from 
the spindle and remove the chassis. 

Installation in both models is the reverse of the 
above procedures. 

When replacing the pointer disc, turn the gang 
fully clockwise and serew the dise on with a clock- 
wise rotation. When fully on, align the indicating 
line across the arrow heads on the dial seale. 

Replace the tuning knob and secure it with the 
locking screw without. disturbing the pointer setting. 

Switch the receiver on and tune to some known 
stations. 

The pointer should fall across the centre of the 
station markings. If it does not, remove the tuning 
knob, readjust the pointer to accommodate the 
error and reassemble the .knob. 


ies? 2N2175 


ge 9V 
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Alignment Details: 
For all alignment operations, keep the 
generator output as low as possible to avoid 


A.V.C. action and set the volume control in 
the maximum clockwise position. 


Testing Instruments: 
(1) A.W.A. Junior Signal Generator, type 


2R7003; or 
(2) AW.A. Modulated Oscillator, series 
J6726. 


If the modulated oscillator is used, connect 
a .22 megohms non-inductive resistor across 
the output terminals. 


(3 No output transformer is used in this 
receiver since the speaker has a centre tapped 
80 ohm voice coil and is connected directly to 
the collectors on the output transistors. For 
output measurement, if an indication only is 
required, Output Meter type 2M8832, switched 
to 5000 ohms and connected across the output 
collectors, should be adequate. For correct 
reading of power output an A.C. meter, with 
neither probe earthed, connected across the 
output collectors will measure the voltage across 
the 80 ohms load. The normal alignment level 
of 50mw occurs when 1.4 volts is indicated on 
the A.C. voltmeter. 
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D.C. RESISTANCE OF WINDINGS 


Winding D.C. Resistance Winding D.C. Resistance 
Aerial s@hokem ii ls eaten res esr 1 1st, 2nd and 3rd I.F. Transformers: 

Ferrite Rod Assembly TRI: Brinig nyc eens ee ee eee See ee 1.5 
Primary 1-2 1.5 ECONCATY: © erie) ethane ee * 
SCCONGATVaO= | me ee eee eee ee % 

SReriiany ss Geom oe ees ee eee * 

Oscillator Transformer TR2: Coupling Transformer: 

IP TUNA ROR ake Wee A, ese Wey - ode 1b PAC OO CNS a) = Se Me aa eee nee ob See 540 
Secondarve let) wee Se ee * SC CONCATY meee we ce oe eee en > 540 


* Less than 1 ohm. 

The above readings were taken on a standard chassis, but substitution of materials during 
manufacture may cause variations and it should not be assumed that a component is faulty if 
a slightly different reading is obtained. : 


ALIGNMENT TABLE 


Order Connect “High” Side of Tune Generator Tune Receiver Adjust for Max. 


Generator to: iO: to: Peak Output 
1 Aerial section of 455 Kc/s Gang fully closed Cores in TRS, 
Gang TR4 and TR3 
Repeat adjustment until maximum output is obtained 
2, Inductively coupled to 600 Kc/s 600 Kec/s rn OSCe Core 
Rod Aerial * Adj. (TR2) + 


Remove shunt resistor on R.F. section 


3 Inductively coupled to 1,650 Kc/s Gang fully open H.F. Osc. Adj. 
Rod Aerial * (C4 
4 Inductively coupled to 1,500 Ke/s 1,500 Kec/s 


H.F. Aerial Adj. 
Rod Aerial * (C3) 
Repeat steps 2, 3 and 
4. 


* A coil comprising 3 turns of 16 gauge D.C.C. wire and ab out 12 inches in diameter should 
be connected between the output terminals of the test instrument, placed concentric with the 
rod aerial and distant not less than 1 foot from it. 

+ Rock the tuning control back and forth through the signal. 


CIRCUIT CODE—RADIOLA PORTABLE B17—MANTEL B18 


CQDE No. 


Ri 10K ohms 
R2 56K ohms 
R3 5.6K ohms 
R4 470 ohms 
R5 68K ohms 
R6 3.9K ohms 
R7 680 ohms 
R8 100 ohms 
RO 3.9K ohms 
R10 10K ohms 
R11 56K ohms 
R12 1K ohm 
R13 820 ohms 
R14 100 ohms 
Ri5 100 ohms 
R16 6.8K ohms 
R17 33K ohms 
R18 5.6K ohms 
R19 22K ohms 
R20 22 ohms 
R21 1.8K ohms 
R22 2.7K ohms 
R23 22K ohms 
R24 120 ohms 
R25 1K ohms 
R26 5.6K ohms 
R27 100 ohms 
R28 5.6 ohms 
R29 5.6 ohms 
R30 100K ohms 
R31 100 ohms 


RV] 2.5K ohms log carbon, Volume W/S 


Ci} 10—200pf tuning Aerial 


C2 10—87pf tuning Osc. 


C3 3—12pf trimmer Aerial 


c4 3—12pf trimmer Osc. 
C5 0.0047uf +20% 
C6 0.0luf- +80% —20% K6000 rect. 
C7 0.033uf +80% —20% K6000 rect. 


C8 330pf +5% N750 disc 


cg 25uf 3VW Electrolytic 
C10 ~3=—-«O. luf-: + 80% —20% 25VW disc 


DESCRIPTION PART No. 
RESISTORS 
All Resistors +10% carbon unless otherwise stated. 
4 watt 612025 
4 watt 615161 
4 watt 611293 
4 watt 606588 
4 watt 615494 
4 watt 610556 
4 watt 607281 
4 watt 604031 
4 watt 610556 
4 watt 612025 
4 watt 615161 
4 watt 608025 
4 watt 607665 
4 watt 604031 
+ watt 604031 
4 watt 611526 
4 watt 614460 
4 watt 611293 
4 watt 613653 
4 watt 602520 
4 watt 609077 
4 watt 609862 
4 watt 613653 
4% watt 601077 
4 watt 608025 
4 watt 611293 
4 watt 604031 
+ watt 600724 
4 watt 600724 
4 watt 616017 
+ watt 604031 
620032 
CAPACITORS 
} 
61080 
J 
K1000 rect. 225964 
226352 
226738 
223715 
229428 
227074 
221494 


C11 2.2pf +10% NPO disc 


CODE No. DESCRIPTION 
C12 330pf +5% N750 disc 
ele 0.033uf +80% —20% K6000 rect. 
C14 O.luf +80% —20% 25VW disc 
C15 O.luf +80% —20% 25VW disc 
C16 0.033uf +100% —0% K6000 rect. 
G7 2.2pf +=10°% NPO disc 
C18 330pf +5% N750 disc 
(Cy) 75uf 10VW Electrolytic 
C20 O.luf +80°% —20% 25VW disc 
C21. 0.1luf +80% —20%, 25VW disc 
@22 0.0luf +=20°% 200VW Hunts W99 
C23 O.luf =20% 200VW Hunts W48 
C24 25uf 3VW Electrolytic 
C25 22uf 10VW Electrolytic 
C26 100uf 3VW Electrolytic 
C27 100uf 3VW Electrolytic 
C28 0.0luf +80°% —20% K6000 rect. 
C29 0.0047uf +20% KOOO rect. 
C30 75uf 10VW Electrolytic 
C31 0.5uf +=20% 200VW Hunts W48 
TRANSFORMERS 
TRI Ferrite Rod 
TR2 Oscillator Coil 
TR3 Ist |.F. Transformer 
TR4 2nd |.F. Transformer 
TR5 3rd |.F. Transformer 
TR6 Coupling Transformer 
L1 Aerial Choke. (on TR1) 
TRANSISTORS AND DIODES 
VTl AWV 2N374 or 2N1636 
VT2 AWV 2N373 or 2N1634 
VT3 AWV 2N406 
VT4 AWV 2N373 or 2N1634 
VT5 AWV 2N406 
VT6 AWV 2N408 
VT7 AWV 2N217S 
v8 AWV 2N217S 
MRI Anodeon 1N295 
MISCELLANEOUS 
LS] 4” Speaker 
THI AWV AS2 
SW1 ON-OFF Switch (on RV1) 


PART No. 


223715 
226738 
227074 
227074 
226738 
221494 
2237 V5 
229676 - 
227074 
227074 
228609 
228931 
229428 
229307 
229706 
229706 
226352 
225964 
229676 
229116 


51242 
51206 
51204 
51202 
51200 
51145 
34336 


50090 
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Accurate — Sensitive — Dependable 


MODEL 8 
UNIVERSAL 
AVOMETER 


Has a sensitivity of 20,000 ohms per volt 
on all D.C. voltage ranges, and 1,000 
ohms per volt on A.C. voltage ranges 
from the 100V. range upwards. Retains 
the simplicity of operation and compact 
portability of the Model 7 Avometer. 


MULTI-MINOR 


A well-designed, simple-to-use, pocket, 
rectifier/moving coil instrument for use 
in industry and by the service man. 
Ranges: A.C. voltage 10 to 1,000 volts, 
D.C. voltage 100 mV. to 1,000 volts, 
D.C. current 100 uA to 1 amp. Resist- 
ance 0/20K/2Mohms. Sensitivity 10,000 
ohms per volt. 


ELECTRONIC 
TEST METER 


An easy-to-use instrument of laboratory 
sensitivity, built in a robust portable 
form. For use in cases where the instru- 
ment should present a negligible loading 
factor on the circuit under test. Ranges 
A.C./D.C. volts. D.C. current A.C. 
output power Decibels. Capacitance. 
Resistance. Insulation. 


SIGNAL GENERATOR 
TYPE Ill 


An accurate, inexpensive general purpose 
Signal Generator of entirely new design 
for the Service Engineer. Frequency 
band 150 kc/s to 220 mey/s. 


THE NATIONAL ELECTRICAL AND ENGINEERING CO. LTD. 


AUCKLAND ¢ WELLINGTON e CHRISTCHURCH ¢ DUNEDIN e¢ WHANGAREI e HAMILTON 
ROTORUA @ NEW PLYMOUTH ® WANGANUI e HASTINGS ¢ INVERCARGILL A3.2 
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SERVICEMAN’S COLUMN 


Well it seems I spoke too soon 
regarding the matter of ‘‘investi- 
gations’’ for less than a month 
after the January issue of R. & EH. 
arrived items appeared in the 
local press concerning this very 
subject. 

There is no point in repeating 
anything as by now all those 
interested will have had _ the 
opportunity of reading about it. 
Whether we will ever be able to 
learn the full details of the cases 
quoted remains to be seen, though 
I for one would very much like to. 

Once again literary output 
from the pen, or rather the type- 
writer, of that stalwart contribu- 
for TIT. C.-King, is going to. be 
used by me as the basis of a few 
comments. So perhaps I’d better 
say in advance that I hope his 
feelings won’t be hurt but in any 
case he will have the right of 
reply if the need should arise. 

* * * 
6é D r@) G S any) 

I am not over fond of Ameri- 
canisms, but there is one in ser- 
vicing that fits succinctly. 
“ADO RS:?? 

These are the jobs that time, 
profit and reputations are won or 
lost on. Every country has its 
special breeds, and some commer- 
cial kennels produce prodigies. I 
was once told to suspect 6BV7 
valve when it occurred on a ser- 
vice job, but after a _ series of 
friendly encounters discounted 
this as being of special danger. 

The ‘‘Healing’’ radiogram in 
question uses two of these valves 
in push-pull, with a common grid 
resistor which distributes the 
necessary push-pull drive. 

The set worked fine from a cold 
start, but after ten minutes pro- 
duced terrible distortion. I was 
ealled in after two others had 
‘‘had a go,’’ charged their bill, 
and presumably, passed the job 
as done. 

Swopping over the 6BV7’s and 
also running the set only on the 
first side of the push-pull stage, 
which drives in its turn the sec- 
ond, made no difference. I checked 


plate loads, by-passes, coupling 
condensers, grid resistors and 
tried extra cathode bias. I tested 


OBVi's* for’ grid: current, and 
lowered screen voltages to de- 
crease dissipation. 


The problem was in fact, one 
of thermal run-away which was 
finally solved by a new tube in 
the first half of the push-pull 
with one of the old 6BV7’s in the 
other leg. Strangely only one 
6BV7 had failed, but presumably 
the other one had _ been _ so 
thrashed by the run-away condi- 
tions that it would not work alone 
in the first leg without run-away 
conditions. However, it tested 
well enough to leave. After all, 
I was already up for many hours 
of labour, each warm-up taking 
ten minutes per test. Six months 
later, the job is still successful. 

““TDog’’? number two is_ also, 
incidentally a radiogram, this one 
from another range. Whistles 
on all stations that my usual cure- 
all, extra decouplings of resistor 
plus condenser and new II valve, 
failed to reduce. Wobbling the 
gang on its rubbery mounts made 
some change and visual inspection 
below chassis shows multiple 
‘‘chassis paths’’ for by-passes. 
Cathode bias on the EBF80 would 
have been a simple solution, ex- 
cept that the diodes were being 
used. A voltage divider with 
series arm to IF screen eventually 
proved successful without sacri- 
fice to performance on distant 
stations. The cause, multiple 
feedback. 

I am slowly arriving at the 
conclusion that faulty  loud- 
speakers cause more trouble than 
hitherto suspected. Low power 
miniature speakers in transistor 
miniature portable radios are so 
often thrashed. They frequently 
exhibit symptoms that are a re- 
minder of the lack of punch often 
shown by only a few samples of 
‘“‘known to be good’’ model man- 
tel-sized sets. Two current manu- 
facturers are guilty of running 
5 inch speakers without baffle, a 
very inefficient use of the power 
and sensitivity available. If mem- 
ory serves me, we can extend the 
list of manufacturers to include 
very many. My hypothesis is 
that the speaker finally sueeumbs 
to the mechanical pounding. Add 


Conducted by J. Whitley Stokes 


to this the unheard, but power- 
fully present 100 cps component 
of unfiltered D.C. available in 
mains models via the output trans- 
former, and draw your own con- 
clusions. ‘‘Dog loudspeakers.’’ 

With the current ‘‘monkey 
business’’—if I am permitted to 
mix my animals—over speaker 
ratings it is not difficult to pre- 
dict a wonderful replacement mar- 
ket for loudspeakers. The trouble 
is that they are no longer im- 
ported for many small sets of 
Japanese origin. Why have one 
policy for motor car spare parts 
and another for radios? I hope 
the trade can be provoked to 
‘‘come clean’’ on this issue which 
I suspect has to do with the sell- 
ing of new sets. 

I don’t remember when I first 
came across the word ‘‘dog’’ used 
as a term for a difficult or frus- 
trating repair job but it must be 
well over ten years ago. I don’t 
even know if its use is peculiar 
to electronic servicing either for 
that matter, but like so many 
Americanisms, it fills a need. 

6BV7’s along with 6AR7et’s— 
Nuff sed! 

Thermal runaway (thisaway or 


please turn to page 34 
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Mr. Appliance Manufacturer — 
Mr. Dealer — 

We specialize in this tield and 
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Line cord filters are also available 
in 1, 3 and 6-5 amp. 

Write for illustrated booklet 
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Concerning Technical Facilities 
At Broadcasting House, Wellington 


PART II 


Report prepared by:— 

D. L. RUSHWORTH, 
Technical Officer, 
Sound Studio Functional Designs, Ree: 
N.Z.B.C. Head Office Engineering Division, 
Wellington. 

K. C. SHARP, 
Supervising Engineer (Studios). 

W. L. HARRISON, 
Director of Engineering. 


The Equipment 
(a) Suite Equipment 

Control Room Facilities: The basic facilities 
include a control desk with a conventional type of 
mixer console having a total of nine mixing 
channels. This is provided with a ‘‘programme”’ 
and ‘‘audition’’ output bus. Two transcription 
turntables and two magnetic tape recorder/ 
replay machines form the normal control room 
compliment, but provision is made for plugging-in 
a third of each type of unit, if and when required. 
On the console panel, means are provided to handle 
up to four outside broadcast circuits.. The panel 
also enables origination of a network broadcast 
with provision for the originating station to inject 
special local announcements such as Police mes- 
sages, ete., into its own transmission without inter- 
ruption to the network programme. 


As the Suite operator is required to work 
‘‘blind’’ with respect to switching operations made 
to his programme by the master control room, a 
series of signal lamp indicators are provided on 
the Suite control and announce room walls to indi- 
eate back to the Suite, any such switching opera- 
tions made by master control. 


Talk-back intercommunication in supplied 
between the Suite control operator and his loeal 
announce and talks studios and to any of the 
studio sub-control rooms when these are selected 
by his Suite. He also has talk-back facilities to 
master control room and to the office of the duty 
officer. Where necessary these circuits are appro- 
priately ‘‘muted’’ during periods when the local 
broadeast microphones are in use. 


Mixer channel input pre-selection is provided 
on all nine mixer chanels of the control panel. In 
the case of the first five mixers this takes the form 
of a three position key switch, one being associated 
with each mixer channel. Distributed over these 
key positions are the outputs from the Suite micro- 
phone, turntable and tape replay circuits. For the 
remaining four channels, mixer input pre-selection 
is by means of an interlocked push-button switch 
which makes available some thirty remote pro- 
gramme sources provided on a ‘‘ring main’’ system 
serving all of eight Suite control rooms. These 
include the following programme sources: 


(a) Positions 1 to 10 cover programme output 
from any of the six studio sub-control 
rooms and the Editing and Special Hvents 
Suites in Broadcasting House. These are all 
‘‘ouarded’’ circuits, meaning that the circuit 
is not available to any other Suite for the 
period it is connected through to the first 
selecting Suite. If however, simultaneous 
broadeast of a particular studio presenta- 
tion is required over more than one station, 
then the circuits must be set up by master 
control room. 


(b) Positions 11 to 14 are waylines from master 
control room, which in this case, are not 
a ‘‘ring main’’ circuit but individual way- 
lines to each respective Suite. They are 
used for outside broadcast purposes. The 
lines from the required outside broadcast 
points are patched to these waylines by 
master control after the O.B. lines have been 
tested and equalised. 


(c) Positions 15 to 20 eover six incoming long 
distance wideband programme line circuits 
for programmes originating from distant 
stations. Though all six circuits are not yet 
established, we have made provision ulti- 
mately to provide from Wellington, two 
long distance cireuits to Auckland, two 
to Christchurch for use on South Island 
stations and one each to eastern and western 
districts of the North Island, e.g. to New 
Plymouth and Napier. 


Master Control Room yiewed through observation window 
during installation and showing supervisory control desk. 


1s; APRIL, 1964 


(d) Positions 21 to 26 cover what we term ‘‘long 
distance programme R.F. cover feeds.’’ In 
effect, these are direct R.F. pickups of the 
‘distant station programmes provided 
through the N.Z.B.C. Wellington Receiving 
station at Makara. They serve as a standby 
source in case of line failure for programmes 
taken on long distance line circuits. 

(e) Positions 27 to 30 cover a programme feed 
from the Central Recording section in Broad- 
easting House which is patchable to any 
recorder output in that section, 400 c¢.p.s. 
test tone supplied from an oscillator located 
in the master controal room and finally, two 
utility wayline circuits from master control 
which serve as “‘spares.’’ 


This pre-selector functions by means of a uni- 
selector switch located in the master control room. 
The system was developed by the N.Z.B.C. and 
has been in operation at 2YA Wellington over the 
past year or so but on a smaller scale than that now 
provided at Broadcasting House. Uniselectors were 
used owing to the need for multi-circuit switching 
which is necessary in several instances. Four, nine 
level, thirty position uniselector switch banks are 
provided in master control room for each of the 
eight Suite control rooms supplied with this facility. 
Four banks are required, one for each of the four 
Suite control room mixer channels over which the 
system operates. 


On the Suite control desk panel, the thirty 
position push-button switch provides the input pre- 
selection over all four mixer channels but a uni- 
selector “‘actuate’’ push-button is supplied adjacent 
to each of these mixer controls. The circuit is only 
made to the channel whose ‘‘actuate’’ button is 
depressed. It may thus be said that the system has 
no ‘‘memory,’’ but this is overcome by providing 
blank writing strips immediately below the mixer 
controls. On these strips, written identification of 
the particular programme source can be made and 
erased again after use. The input pre-selection can 
only be effected when the respective mixer channel 
keyswitch is in the ‘‘audition’’ mode. In operation, 
the channel audition pilot lamp operates when the 
key is placed in the audition mode and when the 
‘““uniselector actuate’’ button is depressed this lamp 
is extinguished but re-lights immediately the uni- 
selector has ‘‘motored’’ and stopped on the desired 
circuit. This indicates ‘‘operation complete’’ and it 
is accomplished in a matter of milliseconds. 

In the case of a Suite selecting a studio 
sub-control room, the following multi-circuit switch- 
ing takes place: 

(1) The sub-control room programme output is 
routed to the selected mixer channel input 
of the selecting Suite control room. 

(2) The Suite control room programme output 
is routed to the studio sub-control room pro- 
gramme monitor input for programme cue 
purposes. 

(3) The suite and sub-control room talk back 

. eireuits are linked. 

(4) A wall-mounted indicator panel in the studio 
sub-control room operates to indicate the 
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Suite Control Room Desk with Suite Indicator visible on 
wall above clock in Announce Room. 


number of the selecting Suite. This serves 
a useful purpose in case a Suite forgets to 
release the circuit after use, for it will be 
remembered that these are ‘‘guarded’’ 
circuits. 

Other facilities provided on the Suite control 
desk include, beside the microphone control keys, 
door pre-warn light control keys. These enable the 
red warning lights, external to studio and control 
room doors to be operated just prior to the use 
of the broadcast microphone, thus preventing entry 
into the room at the critical moment of microphone 
operation. 

A small four channel auxiliary mixer can be 
plugged into the Suite control desk table top when 
required and when this is done, it provides the 
means for injecting special local announcements 
over a Station’s transmission when that station is 
originating a network programme. Under these 
conditions, the Suite control room’s main mixer 
supphes the network programme and an output of 
this feeds an input of one of the auxiliary mixer 
channels whilst another of the auxiliary mixer 
channels is fed from the announcer’s microphone 
for the special local announcements. To set up this 
programme arrangement it is necessary for the 
master control room to first switch the Suite’s pro- 
gramme from the main mixer to the desired long 
distant lines. When this has been done, a wall- 
mounted indicator lamp  labelled- ‘‘NAT”’ 
(National) lights up in the Suite control and 
announce rooms. The Suite control operator can 
then operate a key switch on his main mixer panel 
labelled ‘‘Dual Operation,’’ at a suitable moment 
and this routes his auxilary mixer output to his 
local transmitter line via the master control room. 
All switching is then completed. The announcer 
has two microphone control keys on his Suite 
announce room consolette, one is labelled 
‘“‘National’’ and the other ‘‘Local’’ but he has only 
one microphone. By operation of the appropriate 
key he routes his microphone output to either the 
main or auxiliary mixer in the Suite control room. 
He can thus make local announcements without 
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interruption to his National or network programme. 

Remote control for the three magnetic tape 
recorders is also supplied on a small panel let into 
the control desk surface. This provides ‘‘start,’’ 
‘“stop’’ and ‘‘record’’ facilities thus allowing the 
recorders to be located remote to the control desk. 
Due to the general room layouts, this became neces- 
sary in some of the Suite and Studio sub-control 
rooms at Broadeasting House. 

Three VU meters supplied on the console panel 
are for visual monitoring of the programme and 
audition circuits of the main mixer and the third 
monitors the programme of the plug-in auxiliary 
mixer. A small local jackfield provided in a sub- 
consolette adjacent to the desk main panel, enables 
circuit substitution and flexibility in operation of 
the facilities. Three telephones, one automate and 
two manual comprise the desk telephone comple- 
ment. The automatic telephone is an extension on 
the building P.A.B.X. system and one manual tele- 
phone is for use with outside broadcast circuits 
whilst the other is for communications to the station 
transmitter. A telephone type dial is also provided 
on all Suite control desk panels for the operation 
of remote controlled transmitters such as 2YD, thus 
the Suite operator can dial his own transmitter 
SO fae or OOO 

When Master control room switches the pro- 
gramme output of a Suite to any desired trans- 
mitter, the following multi-cireuit switching takes 
place: 

1. The Suite programme is routed to the parti- 
cular station’s distribution amplifier system, 
one of which feeds the transmitter line. Other 
amplifiers feed the building monitoring system, 
the long distance line switching panel, lines 
to Central Recording ete. This distribution 
system is permanently associated with that 
particular station. 

Output from the station monitoring receiver 

located in master control) is fed to the Suite’s 

programme monitor amplifier input for R.F. 

monitoring of the transmission. 

3. The transmitter telephone circuit is made to 
the Suite operator, be it from Titahi Bay or 
Mt. Victoria. 

4. The Suite lamp indicator is operated, display- 
ing to both the operator and the announcer, 
the call sign of the transmitter to which their 
programme is being fed. 

5. The transmitter remote control dial on the 
Suite control desk panel is connected to the 
transmitter remote control unit in master 
control when the particular transmitter is so 
controlled. 

6. If automatic time signals are required on the 
transmission, master control can switch these 
in and a further indicator in the Suite is 
illuminated to advise that this has been done. 
The talk-back system supplied in the Suites 

and in all operational rooms is a high quality system 

employing transistorised amplifiers, dynamic type 
microphones and is operated on a_ push-to-talk 
system. The talk-back station selector buttons are 
the illuminating type and the selector button on the 
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Suite Announce Desk during installation. 
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calling circuit is lighted on the ‘‘called’’ unit when 
a eall is received. In the control and sub-control 
room desks, the talk-baek is built as an integral part 
of the control panel. 


Suite Announce Room Equipment 


The announce desk is designed to provide for 
two way workings with the two announcers sitting 
face to face. This is the exception rather than the 
rule for in most instances, only one announcer is 
required. Two transcription turntables are mounted 
in the desk, one on the left and one on the right- 
hand side of the main operating position. On the 
commercial stations it is N.Z.B.C. practice for the 
announcer to play the sustaining music, whilst any 
recorded commercials and programme features are 
handled from the control room. Audition facilities 
for the two turntables are also provided. A small 
consolette in the centre of the desk contains the 
talk-back, pick-up faders and channel keys, the 
microphone control keys and_ signalling push- 
buttons. A programme V.U. meter is also included 
which operates in parallel with the programme V.U. 
meter on the control room panel. 

Conveniently located on the desk front, on the 
main operating side, are headphone jacks and 
monitor gain controls and the announcer’s automatic 
telephone. The telephone bell is muted when the 
microphone is in use and a signal lamp alarm 
mounted to the consolette panel is substituted. 

For the programme monitor loudspeaker con- 
trol, a three position key switch is employed both in 
the Suite announce and control room. This provides 
a ‘‘normal’’ “‘high’’ and “‘low’’ listening level but 
there is no ‘‘off’’ position. The audition monitor 
loudspeaker has a variable gain control and also a 
selector switch enabling any other station’s pro- 
gramme to be selected from the building monitor 
“ring main’’ circuits for either loudspeaker or 
headphone monitoring. These, of course, have ‘‘off’’ 
positions. 

The control operator can attract the announ- 
cer’s attention when required by operating a push- 
button switch which ‘‘flicks’’ off and on the desk 
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illumination lamps provided over the announcer’s 
two turntables. This is a silent and effective signal, 
readily discernible, even when the announcer is 
reading his script. 


Suite Talks Studio Facilities 


A cireular, pedestal type table on which sits 
a small consolette is all that was required here. 
The consolette contains talk-back, microphone on/ 
off key and signal push-buttons. A switch labelled 
‘‘ecough’’ is also provided and is to enable guest 
speakers to momentarily ‘‘kill’’ the micophone 
circuit when they desire to cough or clear their 
throat. It obviates their having to be made familiar 
with all other control on the consolette. When the 
‘“‘cough’’ switch is depressed, all muting circuits 
remain operated and likewise the studio door warn- 
ing light. The microphone circuit is restored on the 
release of finger pressure to the switch. The talks 
room monitor loudspeaker control and_ selector 
switch on the building monitor ‘‘ring main’’ plus 
a headphone circuit are mounted on the studio 
wall in a convenient position from the table. This 
loudspeaker can also be switched on and off from 
the control room panel independent of the controls 
in the Talks Studio. Green signal lights and red 
‘fon air’’ lights are mounted in two positions on the 
Talks Studio walls, visible from any position around 
the table. 


STUDIO SUB-CONTROL ROOM EQUIPMENT 
Sub Control Rooms 


This control desk is larger than those provided 
in the Suite control rooms and allows for a producer 
and technician to sit side by side. The general style 
of both desks are, however, similar. A ‘‘split’’ 
type mixer is employed, having a total of seven 
mixer channels per side. An echo control is provided 
over each of six channels on either side of the mixer, 
the seventh channel being the echo return circuit 
in each case. It enables simultaneous control of up 
to ten studio microphones with echo control on 
individual microphones or any group of micro- 


Studio Sub-control Room showing Producer and Technician. 
The Sub-control Indicator, visible on wall, designates the 
selecting Suite Control Room. 
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phones. Turntables and magnetic tape recorders 
were not provided as normal complement for these 
rooms but provision is made for two of each type of 
unit to be plugged into the desk when required. A 
quantity of turntables and tape recorder/replay 
units are held in a ‘“‘pool’’ at Broadcasting House 
for this purpose. 

Echo is supplied by means of German E.M.T. 
artificial reverberation plates, three of which are 
located in the Echo Room on the basement floor. 
Two of these plates serve the studio requirements 
and the third is permanently allocated to the 
Wellington Production Section (Studio 6). 

All plates are remotely controlled, the produe- 
tion unit is controlled from its sub-control room 
desk and the other two from Master control room. 
A selector switch in one of the master control room 
racks enables the plate input and output circuits to 
be switched to any of the five studio sub-control 
rooms together with a remote extension circuit de- 
vised by the N.Z.B.C. and which provides some 
measure of increase and decrease of the reverbera-~ 
tion period, a little limited from that of the E.M.T. 
remote control unit but nevertheless effective. The 
K.M.T. calibrated meter which indicates the degree 
of reverberation, is not, however, extended through 
to the sub-control rooms. Two echo feed lines and 
two echo return lines are provided from each sub- 
control room, where switching is supplied to enable 
a separate plate to be employed on each half of the 
split mixer or the two halves of the mixer to be 
combined to feed a single plate. Echo line change- 
over switches are also incorporated to overcome 
possible differences in phase relationships. 

The sub-control room console also contains a 
total of four ‘‘effects’’ equalisers which are zero 
loss units that can be patched into circuit when 
required to vary the microphone response for effects 
purposes. These provide a variation in the order of 
+ 15 dB in steps of 2°5 dB at the frequencies of 30 
e/s and 10 Ke/s, the curve slopes commencing at 
about 500 c/s and 1:5 Ke/s respectively with pro- 
vision for unity gain at the centre frequencies. 


Please turn to page 30 


Suite Control Room for 2YD in operation. 
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The phenomenon of the ‘‘Hall 
Effect’? dates back to 1879, and 
from that date, it remained a 
scientific curiosity for more than 
half a century. With the advance 
of semi-conductor technology, it 
has lately been possible to make 
Hall devices for use in many forms 
of measuring and industrial equip- 
ment, and what is more, the end 
is not in sight aS new applications 
for the Hall effect appear con- 
tinually in literature, and on 
drawing boards. 


The major progress to date has 
been in association with instru- 
ments, particularly in instruments 
measuring magnetic fields or de- 
termining the magnetic properties 
of materials. However, ‘“Aall 
effect’’? devices are also used for 
current and power measurements, 
and as function generators, trans- 
ducers, multipliers and isolators 
in microwave equipment. 


The ‘‘Hall effect’’ refers basic- 
ally to the influence a magnetic 
field has on a stationary current- 
carrying conductor. Perhaps the 
easiest way to visualize the effect 
is by thinking of the base motor 
principle discussed in school phy- 
sics text books. A conductor 
carrying a direct current and cut 
by a magnetic field is subjected to 
a force which causes it to move 
at right angles to both the direc- 
tion of the current and the direc- 
tion of the magnetic field. This 
principle is, of course, the basis 
of the D’Arsonval meter move- 
ment, electric motors, ete. 


The natural outcome of this 
consideration is, what happens if 
the conductor is restrained so that 
it cannot move? In this case the 
electrons in the current stream 
will be deflected to one side of the 
conductor by the influence of the 
magnetic field in the same way 
that the electron beam in a T.V. 
picture tube is deflected by means 
of the magnetic field produced by 
the windings in the yolk. This 
effect was just noticed by Edward 
Hall during experiments at the 
Johns Hopkins University. He 
was using a thin strip of gold leaf 
as a conductor, and showed that a 
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difference of potential appeared 
between opposite edges of the 
strip when the material was sub- 
jected to a magnetic field. 


The Choice of Materials 


Early experimenters working 
on the effect were hindered in 
their work through lack of suit- 
able materials, and though many 
different metals were tried, such 
as zine, cobalt and antimony, the 
results were far from satisfactory. 
In most cases the resistance of the 
metal was low, so that it was diff- 
eult to obtain a ‘‘Hall’’ voltage 
large enough for practical appli- 
cations. When materials of higher 
resistivity were used, the effici- 
ency declined to such a low value 
that the device became virtually 
useless. However, the experiments 
did produce some results. They 
showed that there are two factors 
which determine the suitability 
or otherwise of materials for Hall 
effect usage. The mobility of the 
charge carriers (either electrons 
or holes), must be high. This is 
important because carrier mobil- 
ity determines the response to an 
applied foree—hence the ultimate 
sensitivity of the device. High 
mobility, however, comes hand in 
hand with low internal resist- 
ances, so that the problems of 
matching to the intrinsic low im- 
pedance become serious. The best 
way to overcome this difficulty, 
without lowering the efficiency of 
the system, is to reduce the num- 
ber of carriers, by purifying the 
material. These above considera- 
tions are usefully expressed in the 
following formula for the Hall 
coefficient. U 

Rh — 

S where U is the 
mobility, or a measure of the drift 
velocity of the carriers, expressed 
in terms of drifts per centimetre 
per second for a potential gradi- 
ent in volts per centimetre, and 
S is a measure of the concentra- 
tion of the carriers per cubic 
centimetre of the material. 


The Hall coefficient thus serves 
as a figure of merit in selecting 
materials for use in Hall devices. 
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Indium antimonide. has _ the 
greatest carrier mobility and 
hence the highest efficiency of any 
material so far discovered. It is 
quite temperature-sensitive, how- 
ever, and this factor has limited 
its use. Instead, many Hall de- 
vices now employ either Indium 
arsenide or Indium _ arsenide 
phosphide. These materials have 
a better carrier mobility than 
either germanum or silicon, and 
while less efficient than Indium 
antimonide, are considerably less 
temperature dependent. 


‘‘Hall Generators’’ 


A ‘‘Hall Generator’’ is a solid 
state device which is designed to 
produce an output voltage pro- 
portional to the product of the 
control current and the magnetic 
field. The magnitude of the volt- 
age produced: is directly related 
to the strength of the magnetic 
field, and the relationship among 
the several factors which deter- 
mine the ‘‘Hall’’ voltage is 
expressed by the formula. 


Vh = Rh/d XIX B X sin ¢ where 

Vh = Hall voltage in volts. 

Rh = Hall coefficient (described 
above). 

I = Current in amperes. 

B = Magnetic flux density in 
oauss. 

d = Thickness of conductor in 
centimetres. 
and 

@ = Angle between I and B 
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Fig. 1. Hall voltage developed in the 
semi-conductor material as a function 
of magnetic field and control current. 
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Indium Antimonide (InSb 


Hall Voltage 


Temperature 


In the usual case where I and 
B are at right angles to each 
other, sin ¢ = 1 and can be 
ignored. 

A ‘‘Hall generator’’ is usually 
constructed by forming the semi- 
conductor material into a thin 
wafer, and attaching leads to each 
of the four sides. Two opposite 
leads are for conducting the con- 
trol current, whilst the other two 
are the Hall voltage output leads. 
The wafer is attached to a thin, 
insulating panel, and the unit is 
encapsulated in epoxy resin. 

The ‘‘Hall-voltage’’ formula 
above, shows that the output in- 
ereases as the thickness of the 
conducting wafer is reduced. It 
is advantageous, therefore, to 
make the wafer as thin as its me- 
chanical strength will permit. In 
addition, the panel into which the 
wafer is mounted should also be 
made thin, so that it can be in- 
serted into small an-magnetic gaps 
found in practical equipment. 
However, wafers formed of ma- 
terial such as Indium arsenide, 
and Indium antimonide are very 
brittle, making it exceedingly 
difficult to machine them to very 
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B Fig. 2. Showing path 
of deflected electron 
with direction of mag- 
@ netic field appearing 
to come out of the 
O paper. 
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Fig. 3. A graph of 
temperature versus 
Hall voltage for the 
two common ma- 
terials. 
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thin wafers. <A solution to this 
problem is to vacuum-deposit the 
material in a thin film on a glass 
or ferrite substrate and to connect 
the leads to opposite sides before 
encapsulation. 


The deposited film construction 
provides a large surface to volume 
ratio which helps dissipate heat— 
this is particularly important if 
Indium antimonide is used as 
mentioned earlier. However, the 
thinness of the film places a limit 
on the amount of current that can 
be handled, so it is necessary to 
strike a balance among several 
variables in order to obtain a sen- 
sitive ‘‘Hall generator’’? which 
will have reasonable dimensions 
and still be capable of handling 
practical currents. 

The fabrication of Hall genera- 
tors is a delicate operation which 
requires careful attention to con- 
struction details. One source of 
error results from incorrect align- 
ment of the output leads attached 
to the edge of the wafer. Unless 
these are placed exactly at points 
of equal voltage, a voltage will 
exist between. the contact points 
even with zero magnetic current 
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field whenever a current flows. 
The effect, known as the resistive 
null voltage, can be compensated 
for, by the use of a resistive net- 
work, but unless this is done, the 
generator will give false readings, 
and the error will increase with 
current. 


Some Applications of the Hall 
Effect 


One of the most important ap- 
plications of the Hall generator is 
detecting and measuring magnetic 
fields. Kor this purpose, it has 
the advantage over more conven- 
tional instruments, in that rela- 
tive motion between the magnetic 
field and the pick-up element is 
not needed. It is only necessary 
that the control current (either 
A.C. or D.C.) should be known. 


Since it is often necessary to 
measure magnetic flux in narrow 
gaps, the Hall generator is usually 
mounted in a probe, and con- 
nected to the indicating instru- 
ment through a cable. By the 
use of such a probe, an operator 
can determine the area where 
magnetic flux is greatest, and 
since the Hall output is greatest 
when the generator element is per- 
pendicular to the magnetic field, 
it is easy to find the field direc- 
tion. 


For every accurate work, the 
instruments are usually set to zero 
whilst the probe is kept in a 
special tube, or chamber which 
shields the probe element from 
the earth’s and other stray mag- 
netic fields. Standard magnets of 
known strength are also used to 
calibrate the instruments. 


A special adaption of the Hall 
effect is in the measurement of the 
magnetic hysteresis of materials. 
A fast, accurate means of plotting 
the hysteresis curve is a necessity 
in development and manufactur- 
ing of many kinds of magnetic 
devices. Hall generators are es- 
pecially useful for such analysis 
because they measure the instan- 
taneous field without any time 
lag, and the hysteresis loop can be 
displayed and if necessary photo- 
graphed by using an oscilloscope. 

A Hall generator, so mentioned 
before, is fundamentally, a multi- 
plying device, producing an out- 
put proportional to the product 
of the control current and the 
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Fig. 4. A flat Hall effect Probe used for 

detection of transverse fields. The In- 

dium Arsenide element is embedded 
near the tip of the blade. 


magnetic field. Since power is 
determined by the product of cur- 
rent and voltage (W = E X I) it 
is only necessary to have the con- 
trol current proportional to the 
circuit voltage and the magnetic 
field proportional to the circuit 
current in order to obtain a Hall 
voltage proportional to circuit 
power. 

In a practical watt meter cap- 
able of measuring power in A.C. 
circuits at frequencies of 50 c/s. 
or more, the magnetic field is pro- 
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tained from a step-down trans- 
former connected across the load. 
Many other ways of using Hall 
generators have been devised. 
When very small D.C. signals 
must be measured it is often very 
convenient to convert them first 
to A.C., so that they can be read- 
ily amplified, and to eliminate 
drift problems, commonly found 
in D.C. amplifiers. A Hall device 
is useful for this operation, 
known as ‘‘chopping the D.C.”’ 
An A.C. magnetic field is em- 
ployed, and the low-level D.C. 
voltage is applied across the Hall 
device terminals. The output of 
the Hall generator is an A.C. sig- 
nal that is equal to the product of 
the magnetic field and the control 
current (i.e. the D.C. voltage). 
Another application is the 
hook-on ammeter. The fact that 
a circuit does not have to be 
opened to insert a meter is a great 
advantage, especially for high 
currents. The magnetic field 
which surrounds the wire supplies 
the field for the Hall generator. 
By using a D.C. control current at 
constant level, the output voltage 


tional ‘to the current through the 
wire. A yolk consisting of 2 sec- 
tions C shaped is clamped around 
the wire, with the Hall genera- 
tor located in the gap between 
two halves of the yolk. 

The Hall generator can be used 
as a function generator in an 
analog computer. We have al- 
ready shown that the Hall output 
voltage is proportional to the pro- 
duct of the control current, the 
magnetic field and the sine of the 
angle between I and B. Therefore 
if the Hall generator is rotated in 
the magnetic field, it will produce 
a sine wave (or cosine wave) out- 
put. Conventional function gene- 
rators produce outputs whose 
amplitudes depend on the rate at 
which the magnetic lines of force 
are cut by the rotating conductor. 
However, the output of the Hall 
generator is independent of the 
speed of rotation and this type of 
function generator is well adapted 
to low frequency operation. 


References: 


Reference ‘The Hall Effect’ By J. Collins 
Electronics World April 1963 


vided by a coil in the line circuit, 
and the control current is_ ob- 
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A feature in the talk-back circuitry is the 
inclusion of an ‘‘over-ride’’ switch on the studio 
talk-back to enable the producer to ‘‘break-in’’ dur- 
ing rehearsals, for the issue of instructions to studio 
artists, without having to switch off microphones 
in the normal manner. A special goose-neck micro- 
phone for the producer is provided for this purpose. 


A small four channel mixer let into the desk 
surface, serves as an effects mixer for feeding sound 
effects into the studio, when this is required. An- 
other panel let into the desk surface contains the 
remote control switches for the two tape recorders. 
The remaining facilities include a jackfield panel, 
headphone jacks and circuit selector and the moni- 
tor loudspeaker gain controls. 


Studio Facilities 


The only requirements here comprised the 
microphone ecireuits and wall connectors, the moni- 
tor loudspeaker and amplifier which is contained 
within the loudspeaker cabinet and the talk-back 
unit. We also provided ‘‘utility’’ circuits which are 
distributed around the studio wiring ducts and 
these terminate on connectors mounted on the 
studio walls and on jacks in the sub-control room. 
These always prove useful for such things as 
broadeast telephone appeals, headphone circuits re- 
quired temporarily in the studio, ete. 

The Productions Section use special signal cue 


will be proportional to the mag- 
netic field, which will be propor- 


“Hall Effect Generators — their character- 
istics and applications, by Kermit Heid. 
Electronics & Communications,” May 1963. 


lights mounted adjacent to the microphones to 
signal ‘‘stop’’ or cue to commence. These are a 
yellow and a blue lamp operated on 50 volts D.C. 
and controlled from foot switches by the sub- 
control room operator or push-switches by the pro- 
ducer. Cireuits for these appear around several of 
the studio walls, adjacent to microphone outlets 
and the signal lamps can be plugged-in when re- 
quired. 

The studio effects loudspeaker is plugged-in 
only when required and is not part of the perma- 
nent studio technical facilities. 

The talk-back unit is mounted in a convenient 
position on a small shelf fixed to the studio wall 
and in the ease of the two largest studios, Nos. 1 
and 2, two positions are provided, one at each end 
of the studio. The talk-back unit can be plugged-in 
to either position depending upon which end of 
the studio is in use. Studios 1 and 2 also have an 
associated announce room so additional circuits 
appear on these particular sub-control room panels. 
These announce rooms are only provided with a 
microphone, a small consolette for the microphone 
control switch and the talk-back and signal push- 
buttons. The announce monitor loudspeaker control 
is on a small panel built into the front of the 
announcer’s desk. 

Red ‘‘on air’’ lights and green ‘‘cue’’ lights 
are wall-mounted at each end of all studios readily 
visible from any position within the studio. 

Continued next month 
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transistorised, lightweight and compact 
a.c. Millivoltmeter in the lOc/s to 5Mc/s range 


Type PM 2453 Battery operated use 
it wherever you wish 


Voltage range: 1 mV (f.s.d.) to 3 V or, when using 
attenuator probe, 100 mV (f.s.d.) to 300 V. 


BuILIRS ek — ' Accuracy better than 5% of full scale from 50 c/s to 
. 1 Mc/s, better than 9% of full scale from 10 c/s to 50 c/s 
and 1 Mc/s to 5 Mc/s. 


Completely free from internal hum and isolated from 
the mains — ideal for measurements at power line fre- 
quency and measurements free from earth. 


Input impedance: 1 M/35 pF (direct), 1 M/15 pF (via 
attenuator probe). 


Internal calibration voltage provided. 
Easily portable, weight only 4% Ibs. 


Power supply: 5 rechargeable NiCd batteries (included); 
battery life 40 hours/rechargeable, up to 300 times. 


For easy recharging: 
Philips Battery Charger, 
type PM 9000 


Suitable for charging batteries up to 12 V 
Charging current 45 or 200 mA 
Mains supply 110 or 220 V 


Z A ( | : ‘ Dv P.O. BOX 6415, WELLINGTON 
S P.O. BOX 9338, AUCKLAND 


1st APRIL, 1964 


Speculations 


On a 


Sweep Generator 


During the year, I had the need of a sweep 
generator which was simple and reliable enough 
for television alignment. I was about to build 
several sets for friends who wanted a custom built 
installation. A circuit appearing in the July issue 
of ‘‘R. & H.’’ offered the answer in one neat little 
package, so a cabinet and chassis combination was 
purchased (I am a little lazy when it comes to 
metal working) with adequate dimensions. I had 
thoughts at the time of also including a marker 
generator on the same chassis. The cabinet was 
finished in grey hammerlux and was very reason- 
ably priced. I laid out the components to 
allow for very short leads between coils and wave 
change switch. When one deals with tuned circuits 
resonating about 50 Mc/s nothing can foul up the 
works as stray capacitance and long leads. After 
about 4 hours I had the thing wired up and rearing 
to go. I applied a few decals to the front panel to 
pretty it up a little and to locate the numerous 
controls. At this time the New Zealand Broadcasting 
Corporation were restricting the test card hours to 
five hours a day and the mornings were wasted as 
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for as doing any serious television alignment was 
concerned. The feature of providing horizontal and 
vertical bars was a big inducement for me to build 
the unit in the first place. Adjustments of vertical 
and horizontal linearity were a cinch. 


I connected the output to the antenna input on 
television set and turned the unit on. Lo and 
behold, after switching generator to produce verti- 
eal bars, there appeared on the screen 15 black and 
white bars, just ike Mr Johnson said there would. 
By manipulating the frequency control of the multi- 
vibrator and keeping one hand on the vertical 
hold control on television set, the number of bars 
could be varied to suit your own needs. I settled 
for eight black and white bands. At this point no 
synchronising signal was taken from television set 
and the stability of the pattern produced was 
excellent, but a lead brought out from synchronising 
separator tube and connected to synchronised input 
on generator produced a rock steady trace. If I 
had gone no further, the productoin of these hort- 
zontal and vertical bars was a great help in the 
alignment process. 


I then proceeded to connect the output terminal 
of the generator to the first I.F. transformer and 
after picking up some video information at the 
detector diode in television set, bringing a lead 
from the scope to sweep input, set the ‘‘fine tuning”’ 
control to centre of its range and fiddled with the 
slug of the 35 me coil to centre semblance of a 
response curve on scope face. From here on, things 
were dead easy. I used my high quality imported 
grid dip oscillator as a marker loosely coupled to 
lead going to I.F. transformer. I have come to rely 
upon the calibration marks on this G.D.O. and it 
is a pleasure to see the tiny pips on the response 
curve not distorting the trace as many commercial 
sweep generators do. 

Soon I found that the maximum, reasonably 
linear sweep, was about 7 me and not the 10 me 
Mr Johnson got on his instrument. I did not pursue 
the matter any further but will, some time in the 
future, attempt to get the full sweep. Possibly, I 
might attempt to hook up two diodes across the 
tuned circuits (with pertinent adjustment of LC 
ratios) and get much more sweep action. Meanwhile, 
I find 7 me sufficient. The illustration shows a 
couple of controls minus knobs. The reason was that 
at the time of building, Auckland was seriously 
short of linear pots and the only brand available 
had 3/16” shafts. Anyway, in future units this 
could be a pre-set control hidden at the back. 

To sum up then, I have been pleased with the 
performance obtained for so little outlay of hard 
eash and could recommend the circuit as being 
fool-proof and cheap to construct to anyone con- 
templating television construction or repair. You 
have no idea how far those dust iron slugs shift 
after a couple of years. A unit such as this would 
enable you to put the IF. response curve right. on 
the button and restore the picture to new life. All 
of the parts are standard items purchased from 
local parts dealers and there is nothing complicated 
in putting them together. Go to it! 
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SERVICEMAN’S COLUMN 
continued from page 23 
thataway?) — I always thought 
this had something to do with 
transistors, but perhaps such 
usage is not so far off the mark at 
that, for the excessive cathode 
current of a gassy output valve 
could eventually shorten its life, 
that is if it ever got a chance to, 
for surely such a condition will 
cause replacement of the valve 

long before that could happen. 
As applied to transistors the 
term indicates a rapid self de- 
struction once the ‘“‘internal eco- 
nomy’’ has been upset by exces- 
sive ambient temperatures suffici- 
ently high to initiate the process. 
Anyone who has had anything to 
do with those early OC604 output 
transistors will be familiar with 
the effect—they would run away 
at the drop of a hat. Hven nowa- 
days class A output transistors in 
ear radios are frequent casualties. 
SDoguNos 2,. ol. b. instapiiiye 
or actual oscillation. Attacking 
this problem from the angle of 
inadequate design, which is what 
in effect T.C.K. does, is surely 
open to question. Some years ago 
we had a lot of trouble with this 
problem. At the time there was 
correspondence on the subject in 
both English and Australian peri- 
odicals and I for one must admit 
to putting in my six-pennorth in 
one English trade magazine. The 
eause of the bother, which con- 
cerned valves used as I.F. ampli- 
fiers, was finally traced to cathode 
vapour deposits on the mica insu- 
lators causing an increase in grid 
to plate capacity. This was in the 


Our radio broadcast universal 
replacement coils will replace any 
damaged aerial, RF or oscillator 
coil. Designed to assist you in 
maintaining . tirst - class service to 
your clrents. 

Aerial Type 40 
RAY perro 
Osc. Type 4/ 
Write for alignment procedure 
Sheet N2 5/40 


New factory address: 
Cameron Rad. South, Greerton, lauranga 


Inductance Specialists 
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days when miniature valves were 
a much newer development; sub- 
sequently improvements were 
made which largely overcame this 
trouble. 

The higher mutual conductance 
of the later noval-based series still 
causes the LF. stage to take-off at 
the slightest provocation in 
some models though one New 
Zealand manufacturer even re- 
sorted to neutralisation to over- 
come the problem. From the ser- 
viceman’s angle it is a fault that 
develops after quite a period of 
use, therefore something must 
either have ‘‘gone wrong’’ or 
altered as the set was alright ori- 
ginally. In such eases it has been 
my experience that the I.F. valve 
is still the prime suspect; oceca- 
sionally it is necessary to try 
more than one new valve in order 
to find one which will ‘‘lie down 
quietly.’’ This is assuming that 
all bypass condensers are 100% 
as these appear to lose bypassing 
efficiency with age, presumably 
due to increase in power factor. 
This is definitely the case with 
electrolytics of course, for al- 
though the modern electro is very 
good as an R.F/IF bypass when 
new its ability in this direction 
becomes impaired with age. In 
such cases where no additional 
bypass condenser is included on 
the filtered B+ line, the fitting of 
one is certainly an improvement 
on the original ‘‘design.’’ 

Speakers (5in.)—not without a 
baffle surely, as the cabinet small 
as it is, does constitute a baffle 


even if the speaker isn’t pushed 


COVER STORY 
AN A.W.A. TELEVISION AERIAL 
INSTALLATION 
continued from page 5 
Tower structure. 

These aerials will be used with 
Marconi 10kW transmitters oper- 
ated in parallel, and the effective 
radiated power will be at least 
LOOkKW. 

The illustration shows a Mar- 
coni Band I Aerial mounted on 
a 400 foot tower, as used by ABS 
Channel IJ, Adelaide. This was 
installed by A.W.A. in Australia. 
hard up against the front. Just 
not as good a baffle as it might 

AMALGAMATED WIRELESS 
AUSTRALASIA (N.Z.) LTD. 
Auckland Wellington Christchurch Dunedin 
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otherwise have been. As to what 
extent this factor contributes to 
voice coils rattling loose would be 
difficult to say—still you have a 
point there T.C. However, I can- 
not agree that the ‘‘unheard but 
powerfully present 100c¢ps com- 
ponent’’ (hum) contributes even 
slightly towards the damaging 
of the speaker. This is because 
the percentage of ripple appear- 
ing across the primary of the 
O.P.T. is so small as to be only a 
fraction of the signal voltage even 
at only moderate output levels. 
A simple and effective test for the 
presence of ‘‘unseen’’ cone vibra- 
tions is to hold the tips of the 
fingers lightly against the cone 
with the receiver operating with 
the volume control at zero. Any 
excessive hum can then easily be 
felt if not heard. Admittedly 
the problem is worse when the B+ 
supply to the output stage is 
taken directly from the rectifier 
cathode; however except in some 
earlier models (when the ripple 
frequency is then 50 eps) this is 
not done unless the hum-bucking 
type of output transformer is 
used. 

Finally to round things off both 
the trade and the Government get 
blamed for the non-availability 
of replacement speakers for Jap- 
anese transistor radios! Surely 
an unjust criticism, as all New 
Zealand Manufacturers using Jap- 
anese components have made a 
reasonable effort to maintain 
stocks of replacement parts. The 
trouble has been that stocks in- 
tended for servicing their own 
models have often been used to 
repair ‘‘black market’’ and Cus- 
toms Department confiscated Jap- 
anese sets which have flooded the 
market. These sets are definitely 
‘‘orphans’’ even if they have been 
brought into the country illegally. 
Even if any such models are iden- 
tical to locally produced ones 
there is no reason why a local 
manufacturer should be called 
upon to supply parts for sets 
which are after all only cutting 
into his own market and often 
very seriously at that. However, 
Japanese replacement parts are 
becoming increasingly available, 
for one thing Jap. speakers are 
now being assembled locally and 
are currently available in Auck- 
land at least. 
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Our Laboratory Reports 


HEATHKIT MODEL V7A/UK 
VALVE VOLTMETER 


This model Valve Voltmeter is claimed by the 
makers to be one of the most popular electronic kit- 
sets selling in Britain and similar success should be 
achieved in this country. The meter has seven ranges 
each on D.C. and A.C. extending from 1.5 volts full 
seale to 1500 volts full seale. The A.C. ranges have 
substantially flat response to over 5 Mc/s. Similarly, 
there are seven ohm ranges giving useful readings 
from 1 ohm to 200 megohms. 

Internally, the construction is centred around 
a printed circuit board on which the two valves 
(12AU7 and 6AL5) are located whilst the switches 
are mounted direct on the front plate. 

As is usual with Heathkit equipment, full 
assembly instructions are provided. The V7A as- 
sembled in our laboratory took exactly 4 hours to 
wire up and ealibrate. Whilst the printed circuit 
board was extremely simple to wire, the range 
selector switch presented a few difficult moments 
and lack of concentration easily results in mis- 
wiring. At two points we felt the instructions were 
a little ambiguous and careful study of the illustra- 
tions was needed to resolve the required wiring. 

In several years of assembling Heathkits, we 
have found that few components are omitted from 
the kits, but in this kit four dise ceramicons were 
missed. To a constructor at home, this could be a 
distinct blow. 

The specifications given by the makers claim 
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an accuracy of + 3% on D.C. voltage ranges and + 
5% (of full scale), on A.C. voltage ranges. Checked 
against a sub-standard voltmeter, we found the 
accuracies to be + 4% and + 3.75% respectively. 
The ohm scales were accurate from 1/10th to 9/10th 
scale within + 10% — the makers do not claim any 
set accuracy for the ohm ranges. 

Construction, layout and circuit design are 
such that valve and component life should extend 
beyond the usual limits, for instance B + does not 
exceed 150 volts. It is regretted that the unit is 
not supplied with a 3 core flex and that anchoring 
of the 2 core flex supplied is achieved by a knot. 
Hither of these prevent the kit, as supplied, from 
complying with the Electric Wiring Regulations. 
However, this is a matter the suppliers could take 
up with the manufacturer. As many Heathkits are 
now manufactured in Britain, it is time 3 core 
flex became standard. The only other defect worthy 
of mention — in that the manufacturers should 
consider its remedy — is the battery holding 
spring. This is a spring similar to those found in 
the base of torch cases but in the kit is used in 
reverse, the broad end being used to make contact 
and hold the battery. Contact is obtained from 
one of the spirals and this is not very satisfactory 
since too small a section of metal case is uninsu- 
lated. A blade type spring contact would be far 
more satisfactory. 

Nevertheless, we can strongly recommend this 
valve voltmeter as an extremely versatile and 
reliable instrument. Current stocks sell at about 
£20 with the usual discounts. 


Next month’s issue will contain a report on EICO 
Resistance and Capacity Substitution Boxes. 


Reeord Reviews 


by Ray Wilson, 


Mus. Bac. . 


MUSIC FOR STRINGS. Leopold Stokowski 
conducting his Symphony Orchestra. 
World Record TZ 216. 


Well now! Here is the gospel: ‘‘the Stokowski 
string style is more than this. It is a conception of 
string sound that exists only in the conductor’s 
musical mind as an ideal striving for realisation 
in actual music.’’ For this reviewer it is Just a pity 
that the great composers are forced to be the poor 
patients in this ‘‘musical cosmetic-ology.’’ I distinct- 
ly heard Bach turn over in his grave once or twice! 

Turning to the ‘‘quality of string sound that can 
only be defined as Stokowskian,’’ we find the 
usual thick lower harmonics, the bowing tricks and 
excessive expressivo readings we expect from Stok- 
owski. The same applies to interpretation — with 
a wealth of rubato and exaggerated dynamies. So if 
you don’t mind all these things you will probably 
enjoy the plain sensual flavour of this recording. 
The sound is a bit restricted, but with plenty of 
bass, and fairly sweet upper-string tone. 


TCHAIKOVSKY: Symphony No. 5. The Berlin 
Philharmonic Orchestra conducted by Rudolf 
Kempe. World Record T2724. 


One of 23 already in the catalogue, this version 
by Kempe is such a fine one in all respects that I 
have much pleasure in reviewing it again, as it is 
issued as a cheaper version. The German and Aus- 
trian orchestras have a fine reputation in the field 
of ‘‘romantic’’ Russian music. This is understand- 
able when one considers that the vital instruments 
— horns and woodwinds — sound similar to those 
used in Russia, and indeed, there is a long tradition 
in both countries which connects them musically 
with Russia. 

Rudolf Kempe is a fine Tchaikovskian con- 
ductor. This reading is noticeable for its lucidity 
and dynamism — surely qualities one would look 
for in Tchaikovsky. Kempe knows how to shape 
a phrase, and the resultant satisfying clarity to- 
gether with a natural rhythmic sense impress one 
immediately. The recording is spacious with low 
surface and ‘‘edge’’ on the bass and sweet strings. 
I’m not sure I wouldn’t choose this as one of the 
three best obtainable, although I prefer Dorati’s 
forward-moving style, and the V.P.O. version with 
Krips — slightly. 
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This section of our paper is reserved for the introduction of new products and space preference is given to our 


regular advertisers. 


30 WATT TRANSISTOR DC-DC 
CONVERTER TRANSFORMER 
SPECIFICATION—TEN-TRANS” 
Input voltage 12 V DC Pos or Neg 
Earth 
Output voltage : 250 V DC 
Output current : 120 MA DC 
Output power : 32 Watts 


Efficiency : at 25 watts 85% 

at 32 Watts 89% 
Frequency : 1400 c/s approx. 
Price : 37/6 each (with 


schematic) 

A kitset is produced and all parts are 
supplied to assemble the complete con- 
verter. PRICE 140/- post free. 

A compietely assembled converter, in 
a steel case measuring 3’ x 3%” x 3, 
ready to go. PRICE 160/- post free. 

Thetransformer is epoxy resin encap- 
sulated ina spun aluminium can measur- 
ing 23” high and 2” diameter with 
square mounting flange. 

From: Doug Tennant, 2LIAVY. 


DIGITISER AVOIDS EFFECTS OF 
BACK - LASH 


A new British-designed and built digit- 
iser, low-priced and accurate, has been 
produced with the machine-tool industry 
particularly in view, where it is necessary 
to define one-thousandth of an inch in 
lengths of up to 100 inches. This new 
piece of equipment encodes 100,000 
digits in turns. Makers of the digitiser 
operate a technical advisory service, and 
while they are willing to sell direct to 
a customer they state they would prefer 
to examine particular requirements and 
recommend specific equipment. 


POCK - SIZE NOISE INDICATORS 


A pocket-size sound level indicator 
with a range between 40 and 120 deci- 
bels is being produced by a British firm. 
The use of transistors and the method 
of construction, using a printed circuit 
with “end mounted” components, make 
for a compact design. The instrument 
measures 6 x 3 x 2% inches, and weighs 
140z. with battery. As well as its use 
for noise surveys in offices, factories and 
streets, it provides a means of quality 
testing or production lines, comparing 
noise levels of products such as gear 
boxes and electric motors. 


PUSH - BUTTON PHONING — 
SIMPLER AND QUICKER 


Two important electronic communica- 
tion systems, said to be new in their 
field, have beén introduced in London. 
The first is an electronic push-button 
telephone. Although the initial demand 
for this is expected to be from big 
organisations operating private automatic 
exchanges, the firm believes that in time 
it can be developed for public systems 
as well. The British G.P.O. has already 
expressed interest in a push-button tele- 
phone. 


TELEGRAPH RECORDER 
SUCCESSFUL TRAILS ON CUNARD 
VESSEL 
A new telegraph recorder, enabling 


SHIPS 


telegraph instructions from a_ ship’s 
bridge to the engine room to be printed 
on a chart, has just been introduced. It 
has been developed to meet a demand 
from shipowners who need a permanent 
and accurate record of a ship’s engine 


movements, particularly when entering: 


or leaving harbour. Having a record of 
this kind makes it unnecessary for a 
member of the crew to make a note of 
all orders as they are passed. The equip- 
ment is available for ships with single, 
twin or quadruple screws and uses the 
standard range of A.E.I. direct-current 
ships’ engine-room telegraphs. 


MOTOROLA ANNOUNCES 
SMALLEST SCR FOR LOW-COST, 
8-AMPERE APPLICATIONS 


A new series of 8-ampere silicon 
controlled rectifiers, nearly 50% smaller 
than other devices presently available 
for this current level, is now available 
from Motorola Semiconductor Products 
Inc. The new units also offer substantial 
cost savings which makes them practical 
for many large quantity applications. 

The designated types, MCR1304-1 to 
6 series is ideal for power and motor 
speed control devices in all types of 
commercial and industrial equipment, 
while available voltages extend from 25 
to 400 volts. 

The new SCRs are housed in a newly 
developed steel case only -345” in 
diameter and -278’’ high. Capable of 
switching up to 3-2kW, the MCR1304 
can control a full 8-ampere d-c output 
and is designed for operation over a 
junction temperature range of — 40 to 
+ 100°C. In addition, it exhibits ex- 
tremely low power loss. 

For complete technical information, 
we Elekon (Overseas) Ltd., Auck- 
and. 


For further particulars, contact Advertising Manager, “R. & E.,/” Box 1365, Auckland. 


A unit which controls the temperature 
of water as it stirs and heats, costs no 
more than an ordinary high-speed stirrer, 
claim the makers, a British firm of 
laboratory equipment manufacturers. It 
can be used with any liquids other than 
acids and is suitable for damping to any 
type of laboratory bath. The manufac- 
turers have also developed a water bath 
to be used either with the unit or by 
itself. Various accessories are available 
for this water bath, such as gabled lids, 
cooling coils and adjustable shelves. 


TV MICROSCOPE AIDS STEEL 
PLANTS 


A new quality control instrument for 
the steel industry, consisting of a micro- 
scope linked to a television camera and 
to television receivers has been given its 
first public showing in Cambridge, 
Eastern England. The instrument inspects 
a specimen from a melt of metal and 
within seconds gives the metallurgist basic 
information on its quality by showing 
him what percentage of non-metallic 
impurities it contains. 

It acts as a high speed computer, 
gathering facts and presenting them 
instantaneously. It scans the metal epeci- 
men, presents an image of its surface 
on the television, screen and adds up the 
impurities which appear as dark areas. 
It expresses their total as a percentage 
of the whole of the specimen’s surface 
area. One television screen shows an 
exact image of what appears in the 
microscope’s lens and the other shows 
only the impurities that are relevant and 
need to be counted. 

Further applications for the instru- 
ment which have been devised to 
eliminate a long and less-accurate tech- 
nique are being considered in other 
fields, including biology, geology and 
engineering, and in the timber and tex- 
tile industries. 


CONTROL EQUIPMENT FOR INDUSTRY 


Communication Systems (N.Z.) Limited have recently de- 
signed and installed a new control system for use in the 
modern Auckland packaging plant of Wilsons Portland Cement 
(N.Z.) Limited. This system allows for the precise recording 
of deliveries during high speed packing and loading operations. 


Before each truck is loaded, the quantity to be delivered 
is dialled on a normal telephone dial and recorded in a 
central computer. As each bag passes down the delivery 
chute an impulse from a photo-electric detector is displayed 
pa hae placed before the packing operator and the 
oader. 


An automatic signalling system indicates when the re- 
quired number of filled bags have been delivered, and a special 
printer unit records the individual delivery and accumulates 
totals. This information is: printed on a paper tape and is 
recorded visually on counter dials. 


The manufacture of this equipment in New Zealand 
shows how local engineers are able to design and _ build 
specialised equipment to suit specific applications, resulting in 
economies for industry and the saving of valuable overseas 


funds. 


The counting and recording equipment, designed, manu- 
factured and installed by Communication Systems (N.Z.) 
Limited at Wilsons Portland Cement (N.Z.) 

1. The Printers and Recorders. 2. The Count Display Tubes. 
4. The Computing Unit. 


3. The Dial Control. 


NEW AIRPORT SAFETY AID 


Success of Plessey- U.K. R.A.M. at 
Zurich 

One of the most intractable problems 
that besets the world’s airfields, particu- 
larly in winter, is believed to have been 
solved by Plessey - U.K. Limited. 

Many international airports have 
found that their Precision Approach 
Radar, used for ground _ control 
approach, suffers interfering echoes from 
the standard runway landing light 
systems. These landing lights cause 
saturation-level reflections but there is 
good reason to believe that aircraft tar- 
gets may be illuminated by reflected 
energy from the upper edges of the 
lamps and their structures, giving false 
height and range indications. 

One airfield in particular which has 
been experiencing this trouble is that at 
Zurich, Switzerland. 

The accompanying photograph shows 
the R.A.M. (Radar Absorbent Material) 
screens fitted to the lamps of No. 3 
cross-bar of the Calvert lighting system, 
the size of the lamps being indicated by 
the figure of a man in the background. 
Based on their experience in this 
investigation, Plessey - U.K. has not only 


supplied material for similar screens for 
cross-bars, 1, 2 and 4 at Zurich airport, 
but has made preliminary designs of 
completely fabricated screens suitabie 
for use at a number of other airports. 

Economic aspects are less important 
than those of flight safety and it is in 
the landing phase that much scope for 
major improvements lie. 


PLUG-IN RELAYS GIVE ADDED 
PROTECTION 

Rapid replacement facilities and free- 
dom from the effects of dust and 
humidity are features of electrical relay 
switches produced by a British specialist 
firm and recently made available for 
overseas. The relay, which is based on 
a British Post Office specification, is 
known as the Keyswitch Plug-In (P33) 
British Post Office Type 3000. Relays 
damaged by inter-circuit failures can be 
replaced by simply unplugging from the 
socket and inserting a new relay, and 
modification and servicing are thus 
facilitated. This is the only plug-in relay 
based on a British Post Office specifica- 
tion which is passed by the United King- 
dom Central Electricity Generating 
Board as conforming to their power 
station specifications. 


LOW-COST BULK ERASER FOR 
RECORDING TAPES 
A, bulk tape eraser, designed for users 
of magnetic tape who require a fast 
and foolproof method of erasing all 
matter from complete reels of tape, is 
being marketed by a British firm at a 
cost of £29 (stg. in Britain) — compared 
with a cost of something like £400 
(stg.) for the only other comparable 
machines available. To operate the 
eraser complete reels are inserted one at 
a time into a receiving slot and are 
automatically ejected at the end of the 
demagnetising period. Maximum time 
required is 10 seconds, the more usual 
time being five to six seconds. 


KELVIN HUGHES TRANSISTORISED 
MARINE RADAR TYPE 17 

Kelvin Hughes, makers of the univers- 
ally accepted type 14 series Radar, are 
proud to introduce a new addition to 
their range — the type 17 Transistorised 
Marine Radar. 

Designed particularly for installation 
on coasters, fishing vessels, tugs, yachts 
and other small craft where space is at 
a premium and power facilities limited. 
the type 17 Radar also offers an ecc- 
nomical second radar to larger vessels. 

The high definition of the 9-inch dis- 
play is assured by the automatic selec- 
tion of three pulse lengths according to 
the range in use, and a 6-foot slotted 
wave scanner having a horizontal beam 
width of only 1:2°. The equipment 
provides 8 scale ranges from 4% mile to 
24 miles with alternative pulse repetition 
frequencies of 1,100 and 2,200 pulses 
per second; the higher PRF being auto- 
matically brought into operation on 
ranges from % mile to 3 miles. 

A 4-foot scanner is available for use 
in very small vessels and motor gener- 
ators can be supplied for operation from 
any 24, 32, 110 or 220 volt DC supply. 
AC supplies are accommodated by a 
separate power. pack. 
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still quite a practical length for an antenna. How- 
ever, the normal broadcast whip cannot normally 
be used as it is necessary to include a small loading 
coil at the base of the antenna. 

One advantage of the 3 wavelength vertical 
is the fact that it exhibits power gain of approxi- 
mately 3 db over the 4 wavelength antenna. 


The operation of the antenna can be briefly 
explained as follows: As the length of the antenna 
is extended beyond + wavelength, the radiated 
power is concentrated more at low radiation angles. 
When the length exceeds 4 a wavelength, a small 
secondary lobe of high angle radiation develops in 
the pattern, but in spite of this the low angle radia- 
tion from the antenna continues to increase until a 
length of 8th of a wavelength is reached. Beyond 
this length the reverse condition pertains, thus the 
8th wavelength antenna gives the maximum low 
angle radiation possible with a simple vertical an- 
tenna, together with approximately 3 db gain. Be- 
cause th of a wavelength is a non-resonant length 
and therefore difficult to feed power into, a small 
base loading coil is included in series with the an- 
tenna to increase its electrical length to ? of a 
wavelength, without upsetting the radiation pattern 
too much. The loading coil is kept small so that 
any field from this coil does not affect the pattern. 


With the coil the antenna has a feedpoint resist- 
ance of approximately 50 ohms so that it makes a 
zood match for 50 ohm eable. 

A typical loading coil is 7-8 turns of 18 S.W.G. 
wire on a % diameter rod. The winding should be 
protected from the weather by covering well with 
plastic insulating tape or similar material. The cor- 
rect method of adjusting the loading coil is by 
measuring the S.W.R. on the line and adjusting the 
turns on the coil for minimum standing wave ratio. 
However, the coil can also be adjusted for optimum 
loading on the transmitter with the least amount of 
reactance coupled back into the tank cireuit. This 
method does give good results when checked after- 
wards with an S.W.R. bridge. 


3. The Halo Antenna 


As can be seen from the drawings, the ‘‘halo”’ 
consists of a 38-inch length of 4+ or 2? inch brass or 
copper tubing bent around in a circle so that the 
ends are approximately 4-5 inches apart. The centre 
of the antenna can be soldered or brazed to a sup- 
port which is suitable for the particular installation. 
The author uses a small brass tube which is a push 
fit over one section of the car broadcast whip. A 
small screw through the side holds the brass sleeve 
firmly. The 50 ohm feedline is matched to the 
antenna with a ‘‘gamma’’ arm consisting of a piece 
of 14 guage wire spaced 1 inch away from the main 
antenna and connected to a point as shown in the 
drawing of Fig: 3. This distance is between 4 and 
9 inches. A clamp is suggested to allow this posi- 


tion to be adjusted for best S.W.R. on the feedline 
in conjunction with the series capacitor. Once the 
correct position is located the ‘‘gamma’’ arm should 
be permanently joined to the antenna. 

The variable capacitor should be replaced with 
a fixed capacity after adjustment is completed, 
when the value of the variable capacitor can be 
measured. In practice, a gamma arm of 4 inches 
and a series capacity of 15 pf. seem to work satis- 
factorily. 


4. The Turnstile Antenna 


This antenna consists of two half-wave dipole 
elements split at the centre and mounted at right 
angles to each other on central insulator. <A hole 
in the centre of this insulator should allow any 
mounting support, if it does protrude above the in- 
sulator, to do so, without touching any of the + 
wavelength sections. The two half wave dipoles 
are fed 90 degrees out of phase with each other by 
a feed harness consisting of + wavelength of 70 ohm 
coaxial cable, connected between the two. With 
cable such as Teleon K19 or equivalent, this length 
would be 134 inches. To feed this antenna 70 ohm 
cable or 35 (2 x 70 ohm eables in parallel) is recom- 
mended, as the feed impedance of the antenna is 
approximately 35 ohms. The feedline is connected 
across the centre of either of the 4 wave dipoles. If 
70 ohm cable is used for the feedline, then a + wave- 
length of 50 ohm cable (134 inches) should be con- 
nected between the 70 ohm cable and the antenna 
itself. This cable acts as a } wavelength matching 
transformer, with an impedance calculated by 
taking the square root of the product of the two 
terminal impedances, i.e. 

Ztr = V Zant x Z feedline 
Vso x 10 
V 2450 

50 approx. 

The antenna should be preferably mounted so 
that no point of the antenna extends beyond the 
side of the vehicle and should be located at sufficient 
height so that it cannot obstruct a person getting 
into or out of the car. It is reeommended that the 
ends of the antenna elements be protected by small 
plastic or rubber buttons similar to those used on 
the top of car broadeast antennas. 

The feedline can run down and round the sup- 
port and if this is the normal, broadeast antenna 
then the cable can be fed either under the bonnet 
and through the firewall or past the rubber draught 
strip around the door. 

This concludes this section on mobile antennae. 
In June we will discuss and describe some 
receiving equipment suitable for those people who 
do not have convenient means for providing a re- 
ceiver used for 80 metres or broadcast listening, to 
follow a 2-metre converter. May will feature illus- 
trations of the antennae and details of a power 
supply. 
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New AWA AM Hi-Fidelity 


CONVERTS RECORD PLAYER 


to armehair-control radio receiver ! 


This simple, inexpensive conversion unit allows arm- 
chair control of radio reception—conversion of any 
record player to a broadcast radio receiver. 

The new AWA AM Hi-Fidelity Radio Tuner can be 
mounted almost anywhere. 


| | ALL! | | 


Syl 


i 


etc 


Many AWA technical refinements 


The new AM Tuner incorporates technical 
advances and refinements found in all AWA 
radio and electronic equipment. 


Tuning Range 550—1600 KC. Controls Tuning, volume, bandwidth/off. Variable audio 
Aerial Input Shielded cable and coaxial connector. output control provides sufficient level 
Sensitivity Better than 5 micro volts (sharp selectivity). to drive all hi-fidelity amplifiers fully. 
Automatic Volume Applied to three stages. Valves Telefunken—6 tubes and 1 diode. 
Contrel Power 230v. 50 cycles, 20 watts. 
IF. Frequency 455 KC. Tuning Indicator Visual. 4 ? 
Audio Frequency 20 cycles to 10 Dc plus or minus 3 db (broad Dimensions Length, 133in. Depth 63in. Height 3Zin. 
Response selectivity) 


Cathode Follower Output Enables use of long audio output cable. 


AMALGAMATED WIRELESS (AUSTRALASIA) N.Z. LTD. 


Auckland Wellington Christchurch Dunedin Palmerston North 
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R98 T.V. POWER TRANSFORMER 


For R.T.V. & H. 1959 and later T.V. Sets. 
Delivers 260v @ 300mA D.C. Full wave volt- 
age doubler. 
230:115v A.C. @ 300mA D.C. 
:12.6v C.T. @ 5A (2 windings ea. 6.3 @ 
DA). 
:0O—6.3—7.5—9 @ .6A. Picture tube wind- 


ing. 
Choke:—C36. Use 400v P.I.V. Diodes. 


R103 Stereo Power Transformer 


R.T.V. & H. Aug. 60. 7w Stereo. 

230:245v @ 150mA. D.C. 
:104v @ 150mA D.C. Voltage doubler Rect. 
:6.3v C.T. @ BA. 

Choke:—C42. Use 400v P.I.V. Diodes. 


R104 Stereo Power Transformer. 10w 


320v @ 320mA. Voltage doubler Rect. 
230:130v @ 320mA. 

:6.3v @ 6A. 
Choke:—C49. Use 500Ov P.I.V. Diodes. 


R105 T.V. Power Transformer For Philips T.V. 
Kitsets 


220v @ 420mA D.C. Voltage Doubler Rect. 
230:106v @ 420mA D.C. 
:6.3v @ 10A. 
:0—6.3—7.5—9 Ov @ 0.3A. Picture tube 
Winding. 
Choke:—C45. Use 400v P.I.V. Diodes. 


R106 T.V. Power Transformer for Philips T.V. 
Kitsets 


This type similar to R105 but less Picture 
Tube boost taps. Main Fils. 12.6v C.T. @ 5A. 
220v @ 420mA D.C. Voltage Doubler Rect. 
230:106v @ 420mA D.C. 

:12 6v C.T. @ 5A (2 windings 6.30v @ 5A 

each). 

:6.3v @ .3A Picture tube winding. 
Choke:—C45. Use 400v P.I.V. Diodes. 


Ist APRIL, 1964 


|| SILICON DIODE POWER TRANSFORMERS 
- AVAILABLE FROM BEACON RADIO LTD. 


R108 Small Stereo Headphone Power 
Transformer 


250v @ 22mA D.C. 

230:110v @ 22mA D.C. Voltage doubler Rect. 
:6.3 @ 0.86A. 

Choxe:—C41. Use 400v P.I.V. Diodes. 


R110 T.V. Power Transformer. For Philips T.V. 
Kitsets 


This transformer uses full wave bridge recti- 
fier. Requires no limiting resistor unlike 
equivalent voltage double types, also has ad- 
vantage of no insulated capacitor and lower 
ripple output with smaller choke. 
Output 220v @ 420mA D.C. 
230:172v @ 420mA D.C. Full wave bridge 
Rect: 
:12.6v C.T. @ 5A (2 only 6.3v winding @ 
DA). 
:6.3v @ .3A Picture tube winding. 
Choke:—C50. Use 400v P.I.V. Diodes. 


R111 T.V. Power Transformer 


Similar to R110 but for R.C.A. type Kitsets. 
260v @ 350mA from Rect. 
230:207v @ 350mA D.C. Full wave bridge 
Rect. 
:12.6v C.T. @ 5A (2 only 6.3v windings 
each 5A). 
:6.3v @ 0.6A. Picture tube winding. 
Choke:—C42. Use 400v P.I.V. Diodes. 


R112 Oscilloscope Power Transformer 


R.T.V. & H. 1963. Calibrated. 
230:110v @ 80mA D.C. Full wave voltage 
doubler. 
:6.3v @ 2.4A. 
:6.3v @ 1A. 
:6.3v @ 1A. 
Use 400v P.I.V. Diodes. 


BEACON RADIO LIMITED 


Corner Brown and Fitzroy Sts., Ponsonby, Auckland. P.O. Box 2757. Telephone 16-164 (3 lines) 


